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~ Fast Light Yellow 
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A 100 Per cent American Product 
Without a Peer 


Pharma-Chemical Corporation 
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Developed Colors 


FOR 
Cotton 


Pontamine Diazo Scarlet A Pontamine Diazo Bordeaux 7 B 
Pontamine Diazo Scarlet R Pontamine Diazo Blue M 
Pontamine Diazo Red 7 BL Pontamine Diazo Orange 


Pontamine Diazo Black BH Conc. 


These dyestuffs as self-colors or in 
mixtures produce a range of excep- 
tionally fast shades on cotton. 


E. I. du Pont de Nemours & Co., Inc. 
Dyestuffs Department 
WILMINGTON, DELAWARE 


New York Boston Providence 
Philadelphia Chicago 
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LD MAN GOOD 
() ENOUGH was the 

offspring of Textile 
Prosperity and the parent 
of Waste and Inefficiency. 
He was old looking and 
infirm even at birth, but his 
parent Prosperity said he 
was “Good Enough.” 


Textile Prosperity pam- 
pered and stuffed Good 
Enough until he grew fat 
and more spoiled and 
shiftless than ever. Good 
Enough wasted his par- 
ent’s earnings recklessly, 
shamelessly, thousands and 
thousands of dollars a 
year. 


People warned Textile Prosperity regard- 
ing Good Enough’s recklessness, pleaded 
with him to cast out the prodigal son. 
They pointed to Efficiency, a one time ac- 
quaintance of Textile Prosperity, and 
said, “Make him your favorite. He can 
save you thousands of dollars which 
Good Enough is now wasting.” But Tex- 
tile Prosperity turned a deaf ear to all 
these pleadings, and answered with a 
smug smile, “I’m making lots of money. 
I guess Good Enough is ‘good enough 
for me.’” 


3ut there came an end. Textile Pros- 
perity sickened from too much of every- 
thing and died. He was succeeded by 
Depression, whv remained in authority 
for many months and who still pampered 
Good Enough, partly from precedent and 
partiy because he was too weak to do 
otherwise. 


Then Efficiency, who had been growing 
weak from neglect and inactivity, began to 
realize the great need for his guiding 
hand and by an heroic effort pulled him- 
self together and took command. He as- 
sembled about him those who had pre- 
viously advised Textile Prosperity in vain 
and found in their words much that was 
good; particularly from one named 
Franklin Process: 


“Tt is now costing you around 7 cents per 
pound for winding. By eliminating the 
old, expensive, wasteful methods of back- 








Quietly and unobtrusively he 
slunk out of the door and has 
not been seen since. 


Old Man “Good Enough” Sees the Hand- 
writing on the Wall 


winding, such as from 
skeins and chain warps 
and substituting my sim- 
ple, direct method, I have 
in many cases saved as 
much as 5 cents per 
pound in the winding 
room. With your produc- 
tion of a million pounds a 
= year, this saving would 
amount to $50,000.00. 


A010 ALLO I 8S 


“Perhaps in your case the 
saving will only be 2 or 3 
= cents per pound, but even 
3 so, the annual saving will 
= be worth while, and then 
you have a saving of 50% 
in floor space, 50% or 
more in fuel and water, 
due to the short dye bath, 
—1l gallon of liquor to a pound of yarn 
—and r 








Old Man Good Enough did not wait to 
hear. He saw the handwriting on the wall 
and realized that his days of special priv- 
ileges were over. Quietly and unobtru- 
sively he slunk out the door and has not 
been seen since. 


It is rumored that his offsprings, Waste 
and Inefficiency, will follow him shortly. 
Are YOU interested in saving thousands of 
dollars a year? If so, we suggest that you 
write us for complete information regard- 
ing Franklin Dyeing Machines. If they are 
adaptable to your business we can show you 
how they will effect remarkable economies 
and can cite many cases where they have 
already done so. 


Franklin Machines are used to dye fine 
single worsted yarns that cannot be dyed by 
any other process, fine splicing cotton yarns 
for hosiery, hard twisted cords for tire fab- 
rics, fire hose and cable cords, Merino 
yarns, worsted yarn on jackspools, glazed 
yarns and soft yarns for electric wire cov- 
ering, cotton yarns for shirtings, voiles and 
dress goods, etc. 


FRANKLIN PROCESS CO. 
Philadelphia PROVIDENCE Manchester, Eng. 
N. Y. Office, 72 Leonard St. 
SOUTHERN FRANKLIN PROCESS CO. 

Greenville, S. C. 
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F.E. ATTEAUX & COMPANY, Inc. 


172-178 Purchase Street, Boston 


Sole Selling Agents for 


Palatine Aniline & Chemical Corp. 


Poughkeepsie, New York 


New Product 
Empire Coralline—for Wool and Silk 


Brilliant color of exceptional fastness to light and milling. 


F. E. ATTEAUX & COMPANY, Inc. 


BOSTON NEW YORK PHILADELPHIA CHICAGO 


TECHNICAL BOOKS 


If you are in the market for books on technical subjects — dyeing, finishing, bleaching, etc. — communicate 
with us and it is probable that we can supply your needs. We shall at all times be glad to submic 
lists of books covering any special lines. 


We call particular attention to 
A TEXTBOOK OF DYE CHEMISTRY DYERS’ MATERIALS 


By G. VON GEORGIEVICS By PAUL HEERMANN 
This is a new edition of a former volume by the same author, An introduction to the examination, 
entitled “Chemistry of Dyestuffs,” and has been thoroughly revised valuation and application of the most 
and brought down to date by Dr. Eugene Grandmougin—translated important substances used in dyeing, 
by Frederick A. Mason. The new edition describes minutely the printing, bleaching and finishing. Trans- 
chemical properties of all dyestuffs, including the natural colors, and lated by Arthur C. Wright. Second edi- 
contains particularly a new chapter on the Vat Colors tion, revised and enlarged by H. B. 
PRICE $12.50 Stocks. PRICE $3.00 


HOWES Pees CO. 


4109 Woolworth Building NEW YORK CITY 
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Dyestuffs and intermediates manufactured by INDANTHRENE | 
THIO-INDIGO A 
CONSOLIDATED COLOR & CHEMICAL CO. HELINDONE i 
CENTRAL DYESTUFF & CHEMICAL CO. HYDRONE IE 
WILLIAMSBURG CHEMICAL CO. 
ALGOL 
and other American manufacturers = 


and other dyes will be imported by us direct from 
the manufacturers— 


FARBWERKE VORM. MEISTER, LUCIUS & BRUNING 
“FARBENFABRIKEN VORM. FRIED. BAYER & CO. 
CHEMISCHE FABRIK GRIESHEIM-ELECTRON 


distributed by 











Wy 
One“Tiwenty1Wwo Hudson Street, New York. City City. BERLIN-ACTIEN GESELLSCHAFT FUR i 
Boston Philadelphia Providence ~<2eae= ANILIN-FABRIKATION “oe 
ep Chicago Charlotte San Francisco LEOPOLD CASSELLA & CO. Fe) 
FARBWERKE-MUHLHEIM Le 
a KALLE & CO. on 
ea 
Ss E 
¢ ‘ 3s 
EEX CA ay « a ~ - 
EIN C252 ECL Sr i no a UA SE eS Ae ii 


DYESTUFF IMPORTATION 


The removal of the Dyestuff Embargo has created an entirely 
new condition which we must face. 

Having in mind the interests of the Dyestuff Consuming 
Industries who require foreign-made colors as well as those made 
by American Dyestuff Manufacturers, we have organized an 
Import Department and are now in a position to supply such 
products. 

Being thoroughly familiar with the foreign range of Dye- 
stuffs, past and present, we solicit inquiries. 

As MANUFACTURERS and IMPORTERS we are ready and 
able to meet the most exacting requirements of Dyestuff Con- 
sumers. 


Samples and Prices Cheerfully Furnished 


JOHN CAMPBELL & COMPANY 


75 Hudson Street EsTABLISHED 1876 New York, N. Y. 


Branches: 
Boston Providence Philadelphia Toronto 
Chicago San Francisco 
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ZINSSER & CO. 


Hastings-on-Hudson :: N. Y. 


Alizarine 
Black, Blue, Browns, 


Violet and Green 


in Paste 


for Calico Printers 


in Powder 
for Wool and Silk Dyers 


Write for samples and _ information 


Consult Us 
About Your 
Dyeing Problems 


The services and advice of an expert 
chemist and a well equipped labo- 
ratory are at your disposal without 


cost, except when special research 
or experimentation is necessary, 
when the charges will be of a mini- 
mum nature. 


American Dyestuff Reporter 
Woolworth Bldg. New York City 








AMERICAN 


Dyewoop Company 


i 


As Uniform as Modern 
Science Can Produce 


American Dyewood Company 
products have earned a wide 
reputation for uniformity, the 
prime requisite of quality 
dyestuffs. Properly applied, 
they produce rich, even, fast 
colors. 


A complete line of natural 
and artificial colors in stock. 
Our trade-mark is your guar- 
antee of satisfaction. 


Send for Samples. 


AMERICAN DYEWOOD CO. 


New York Boston Philadelphia Hamilton, Ont. 
Works at Chester, Pa. 


KLAUDER-WELDON 
Dyeing - Bleaching - Scouring 


' Machinery 


‘There are K-W machines in use which were built 
nearly half a century ago and which are still doing 
their work efficiently and economically under severe 
service. This is sufficient evidence of the durability 
and capability of K-W Machines after long years of 
subjection to the ravages of live steam, heat and 
alkalis. 

K-W Machinery by its accomplishments has stead- 
ily and irresistibly built up a reputation that has made 
the name “Klauder-Weldon” synonymous with the 
“world’s best dyeing, bleaching and finishing ma- 
chinery.” 

Our interest in upholding the K-W reputation 
means that you MUST be satisfied, and our sugges- 
tions to prospective purchasers are made with the 
view toward solving any dyeing, bleaching or scour- 
ing problem for all time. We will be glad to answer 
any and all questions without obligation on your part 
whatsoever. 


Write today for K-W Literature 


The Klauder-Weldon Dyeing 


Machine Co. 


Bethayres, Pa., U. S, A. 


Y. G. Mayer, Southern Agent, 
Realty Bldg., Charlotte, N. C. 
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“SILK BROWN G" 


A new, level dyeing, fast acid color for Wool or Silk Also an excellent neu- 
tral dyeing color. Dyes Silk or Wool in neutral or even in slightly alkaline bath. 
Heretofore the shading of light colors on silk or wool in a neutral bath was 
usually accomplished with red and yellow, with results far from satisfactory. 
“SILK BROWN G?” brings relief to the union dyer as a mellow brown to 
ca; 9» shade greys and light fancy colors on silk or wool in union, as well as a ground 
Silk BrownG color for Tan, etc. Is extremely level dyeing either when dyed in an acid bath or 
Manufactured only by neutral bath. 


ALTHOUSE CHEMICAL COMPANY, Office and Plant: READING, PA. 


























EE TA 


[ISO-CHROME COLORS 
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These products are proving of ex- | 
ceptional interest on account of | 
their simplicity of dyeing by the 
one-bath method; their fullness of 
shade; fastness; and level dyeing 
qualities. 


JENNINGS & COMPANY 


INCORPORATED 


93 Broad Street, 


Boston, Mass. 
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Woolworth Bulding, New York. 


Please enter my subscription for the American Dyestuff Reporter for one 
year from date, for which you may bill me $5.00. 
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Anthranol Chrome Blue Black AR 


Dyes chrome mordant or top chromed. 

Recommended for fast shades of navy blue 
or all classes of stock. On account of its 
shade, level dyeing properties and solubil- 
ity it is especially suitable for piece dyeing 


Anthranol Chrome Brown W 


Dyes chrome mordant or top chromed. 
Is fast to light and fulling. The most level 
dyeing brown on the market. 


Acid Chrome Blue F 4 B 


Similar to the pre-war Chromotrope F 4B. 
Of special interest for dyeing piece goods 
to leave silk white. 


United States 


Color & Chemical 


Company, Ine. 
Boston, Mass. 


New York Office: 25 Howard St. 


FACTORIES: 


NEW ENGLAND ANILINE WORKS, Inc. 


Ashland, Mass. 


GARFIELD ANILINE WORKS, Ine. 
Garfield, N. J. 
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Crotona Fast Chrome 
S. R. Davin os 


ee. ———e 


} INCORPORATED 





Like its prototype Diamond Black | 
F, it possesses remarkable fastness | 
to milling, rubbing, light, acids and | 
alkalies. It can be used without | 


D f f detriment in the presence of metals | 
yestu S and is suitable for machine dyeing. 


Croton Color & Chemical Co. 


Incorporated 
252 Congress Street, Boston, Mass. 


Hartford Office: 1029 Main Street 293 BROADWAY, NEW YORK 
Tel. Main 1684 Works: Croton-on-Hudson, N. Y. 














Latest 1914 Berlin Edition of 







“FARBSTOFFTABELLEN” 


By Dr. Gustav Schultz 


Containing over 1000 dyestuff formule reprinted and exactly 
reproduced by photographic process on fine white paper, and 
substantially bound in heavy black cloth and leather. 


Can now be had from us at $10 per volume. 


HOWES PUBLISHING COMPANY 


4109 Woolworth Building, New York 
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ARKANSAS CO., Inc. 


253 Broadway 
New York City 


Manufacturers of 


ANTHRACHROME MORDANT 
ANTHROLIC ACID 


Reg. U. S. Pat. Off. 


ANTHRAPOLE OIL 
ANTHROLE OIL 
THEANTHROLE 


ROHM & HAAS CO. 


Manufacturers of 


CHEMICALS 


40 North Front St, Philadelphia, Pa. 


SPECIALTIES 


LY KOPON—Concentrated Hydrosulphite for 
reducing Indigo and vat dyes. 


FORMOPON—For discharge work. 
FORMOPON EXTRA—For Stripping. 
INDOPON W-—Indigo Discharge Assistant. 
TARTAR EMETIC—Technical. 


CHEMICALS 


Sodium Sulphide, Sodium Bisulphite, Sulphate 
of Alumina, Acids, &c. 





Chemical Specialists 


to the 


Textile Industries 


AMONG THE SPECIALTIES WHICH 
WE MANUFACTURE ARE: 


MONOPOLE OIL 


Reg. Trade Mark No. 70991 


A double Sulphonated Castor Oil of 
superior merit for all purposes for 
which Turkey Red and Soluble Oils 
are ordinarily used. Ask for booklet. 


TEXTILE GUM 


For fabric printing. 


BOIL-OFF OIL 


Replacing soap in 
degumming silk 


BLEACHING OIL 


BENSAPOL 


For scouring wool. 
ALIZARINE YELLOWS 


MORDANTS and 
CHROME COLORS 


For fabric printing. 


GUMS 


Arabic, Tragacanth, 
Karaya. 


HYDROSULPHITE 


For stripping and discharge printing 


INDIGOLITE 


For indigo discharge only. 


JACQUES WOLF & CO. 


MANUFACTURING CHEMISTS 
AND IMPORTERS 


PASSAIC, N. J. 
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One of the ‘‘National’? Branch Office Laboratories 


Color 


In the New Season’s Line 


Every mill organization puts a great deal of thought into the 
development of the new season’s goods. Not the least important 
element in this problem is COLOR. 

In the preliminary work on new lines, the National’s service 
organization can be very useful to the mill. With a wide range of 
dyes adapted to every class of fabric ; with well equipped labora- 
tories in each of its Branch Offices (the services of which are given 
without charge) ; and with practical dyehouse experts (also without 
charge) at the service of the mill, the “National” is an essential 
factor in the successful development of new fabrics. 

Among recent National Shade Cards of interest in conneetion 
with dves for the Textile Trade are the following: 

Cotton 
No. 129 Dyes for Cotton 


Woolens and Worsteds 
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No. 133 Acid Colors No. 128 Chrome Colors on Yarn 
No. 135 Mode Shades for Ladies’ Dress Goods 
Silk 


No. 134 Silk Piece Goods 


National Aniline and Chemical Company, Ine. 


New York Chicago Charlotte Toronto Philadelphia 


Boston Hartford Montreal Providence San Francisco 
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“Circulated Everywhere Dyestuffs Are Used’’ 


Devoted to the practical application of dyestuffs in all industries; especially to textile chemistry—the science and practice 
of scouring, bleaching, dyeing and finishing. 
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“Oxycellulose”: Its Formation and 
Reactions 


A Summary of the Literature 


Methods of Oxidation—Potassium Chlorate and Hydrochloric Acid—Chromic and Sulphuric Acids—Hypo- 
chlorites—Bromine and Calcium Carbonate—Potassium Permanganate—Persulphates—Hy drogen 
Peroxide—Ozone—Nitric Acid—Electrolytic Preparation—Ultraviolet Light—Heat—Reac- 
tions of, and Tests for, Oxycellulose—Carboxyl and Carbonyl Groups—Dyeing 
Tests — Vanadium — Color Reactions Furfuraldehyde — Nitric Esters— 

Acetic Anhydride—Bibliography 


By PERCY HERBERT CLIFFORD, B.Sc., A.I.C., and ROBERT GEORGE FARGHER, D.Sc. 


The British Cotton Industry Research Association 


Transactions of the Textile Institute, Manchester. Printed in the Journal of the Institute 


HE discovery that there existed in addition to the 
ultimate products of the oxidation of cellulose, 
intermediate substances exhibiting acidic or alde- 

hydic properties, is generally attributed to Witz.' Cross 
and Bevan,’ who visited his laboratory while the work 
Was in progress, recognized the importance of his obser- 
vations and proceeded to investigate the reactions in 
volved, with the result that the term “‘oxycellulose” was 
suggested for the modified, but still highly complex prod- 
ucts, which were further differentiated according to the 
extent to which oxidation was considered to have taken 
place. The intervening forty years have seen a succes- 
sion of communications which have (a) dealt with the 
action of most of the conceivable oxidizing agents, (b) 
described tests for oxidation and consequent deteriora 
tion of textile fabrics, (c) compared the properties and 
reactions of the modified products with those of normal 
cellulose, and (d) studied them in relation to the proc- 
esses of bleaching,® mercerizing,* dyeing and printing. 
without, however, defining satisfactorily the complex 
mixture of substances known as “oxycellulose.” 

Some of the methods of oxidation may, and probably 
do, cause hydrolysis as well as oxidation, but, even when 
this is recognized, it is difficult to distinguish conclusive- 
ly the products of either reaction. The present report is 
devoted. therefore, to a consideration of the oxidation of 
cellulose, whether the conditions admit of concurrent 
hydrolysis or not. 

Compared with the parent substance, the intermediate 


products of oxidation are relatively unstable and, conse- 
quently, tend to undergo further change, the principal 
products being oxalic acid and carbon dioxide, although 
acetic acid, tartaric acid, “other unidentified C, and C, 
acids,” saccharic acid,’ and “soluble oxidized carbohy- 
drates’’* have also been recognized. 

The portion normally insoluble in neutral agents is 
an in- 





differentiated by caustic alkalis into two fractions 
soluble portion consisting most probably of a mixture of 
unchanged cellulose and products with reducing proper- 
ties, and a soluble portion which usually, though not 
necessarily, displays a reducing action also. The acidity 
of the products varies considerably, some dissolving in 
ammonium hydroxide, pyridine, piperidine or sodium car- 
bonate,® while others dissolve only in caustic alkalis. 
Bancroft and Currie’® have stated that oxycellulose 
loses its power of reducing Fehling’s solution on heating, 
and have suggested that the reducing properties are char- 
acteristic not of oxycellulose but of other degradation 
products. They consider that the material insoluble in 
sodium hydroxide (alpha oxycellulose) is entirely un- 
changed cellulose, while the soluble portion (beta and 
gamma oxycellulose) is the one substance in different 
degrees of aggregation. Evidence has, however, been 
adduced during the past few years for the presence of a 
primary alcoholic hydroxyl group in the cellulose mole- 
cule,’ and this has been recognized in the two formulae 
for cellulose at present most favorably received—those 
of Hess** and Hibbert.’* The latter considers that the 
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normal production of oxycellulose depends upon the oxi- 
dation of the primary alcoholic groupings in the complex 
to aldehydic or carboxylic groups, but he has also indi- 
catel a second possible point of attack by Fenton’s re- 
agent. The reactions involved are shown in the accom- 
panying formulae, the letter x indicating the points of 


attachment of the unit cellulose groups. 


~~ CHO ¢O,H 

| 
CH—CH——0- 2X CH CH CH CH 
et ee 
CHOH) “CHOH)* CH-~----OX — CH(H)CHOH)”CH-----o-x CHON)-CHOHCH-~-0x 

So, 

CELLULOSE *eeSs em im 
HIBBERT © CH—CH—O---X CH CH—0---X 
( ) i re 


CHOH): c@nPCH--ox CHoN-CO——~cH--07x 


No attempt has been made to review the subject crit- 
ically, as it is considered that this can be done more sat- 
isfactorily when work at present in progress in these 
laboratories is completed. 


1. METHOD OF OXIDATION 


(A) Porasstum CHLORATE AND HyprocHLoric AcID 

The action of potassium chlorate and hydrochloric acid 
on cellulose has been studied by Vignon'* and other 
workers. Vignon treated purified cellulose with five 
times its weight of potassium chlorate and of hydro- 
chloric acid (d = 1.18) in boiling, dilute aqueous solu- 
tion, and obtained a white powder which appeared to 
consist of very fine filaments under the microscope, 
turned yellow when heated at 100 deg. Cent., reduced 
Fehling’s solution, gave Schiff’s reaction, developed a 
blue coloration with iodine and sulphurous (sic) acid 
more rapidly than cellulose, and dissolved partly in caus- 
tic alkalis forming a bright yellow solution. The heat 
of combustion was less than that of cellulose (4,133 to 
4,124 cals. per gram as against 4,244 to 4,190 cals.) and 
the heat developed in normal sodium hydroxide solution 
greater (1.5 cals. per 100 grams, as against 0.74 cals. per 
100 grams). By treatment with potassium hydroxide 
(28 per cent) the product was separated into soluble (40 
per cent) and insoluble (60 per cent) portions, the latter 
closely resembling cellulose but still reducing Fehling’s 
solution, while the former was only partly reprecipitated 
on cautious addition of hydrochloric acid. Analyses of 
this product agreed closely with those of cellulose, from 
which it differed, however, by heat of formation, ability 
to form furfuraldehyde, a slight solubility in water, solu- 
bility in alkalis, reducing action on Fehling’s solution, and 
reaction with Schiff’s reagent. Addition of alkali or alka- 
line earth chlorides to the alkaline solution caused pre- 
cipitation. 


(B) Crromic Actip AND SutpHuRiIC AcID 
Cellulose is attacked very slowly by dilute solution of 


chromic acid, but oxidation proceeds more readily in the 
presence of sulphuric acid. The results of oxidations 








carried out by Cross, Bevan and Beadle’® at the ordinary 
temperature are indicated in the following table: 


Yield of 


Ratio Available Concentration of Insoluble Product 


oxygen: C,H, ,9, Cr D. (“oxycellulose’”’) 
POO «toss Saneeieniens 2.1 per cent 93.0 per cent 
SR Oo eee eee 3.3 per cent 87.0 per cent 
DY St anneenieas abe 4.1 per cent 82.3 per cent 


The yields are expressed in terms of the starting ma- 
terial recovered in insoluble form. Vignon"® realized the 
instability of these intermediate products and found that 
they were readily oxidized to soluble substances. Thus, 
after forty-eight hours in the cold, in the presence, pre- 
sumably, of an excess of the oxidizing agent, the re- 
maining insoluble material amounted to 85 per cent of 
the cellulose originally taken, while after 120 hours it 
had diminished to 50 per cent, the insoluble products 
differing but slightly in their properties. After treatment 
in boiling solution for an hour, only 45 per cent was re- 
covered in insoluble form. 

Qualitatively, the products resembled those obtained 
from the chlorate process. 


(C) HyrocH.orites 


The slight reactivity of cellulose towards dilute aque- 
ous solutions of hypochlorites forms the basis of the 
normal bleaching process, as these dilute solutions effec- 
tively oxidize the colored matter in cotton. 
nized, however,'‘ 


It is recog- 
that two reactions are taking place, 
and that cotton may lose strength owing to the formation 
of a small proportion of modified cellulose. The ten- 
dency towards oxidation increases with the concentra- 
tion of the hypochlorite solution, and the presence of car- 
bon dioxide or sunlight, and rise of temperature’ also 
exert a positive influence. The reaction is historically 
interesting as it was during its investigation that Witz* 
first recognized cellulose. Nastukoff,1® however, has ex- 
amined it more thoroughly, and the following details are 
taken from his work: 


Bleaching Powder 





Weht. of —— Solution *Oxy- 
Cellulose Sp. Gr. Volume Time Temp. cellulose 
ot 1.028 1,000 c.c. 24 hr. aa. 45 per cent 
16m: <..... 1.028 1,000 c.c. 48 hr. BMG Aes 
PIG RO. s.00:s 1.091 500 c.c. 48 hr. 20°G. 45 per cent 





*Soluble in 10 per cent NaOH and precipitated by acid. 
*Treated twice. tCarbon dioxide bubbled through the solu- 
tion; under these conditions very little cellulose escaped attack. 


The crude reaction product was in each case washed 
well with water, with dilute acetic acid, again with water, 
and treated with a liter of cold 10 per cent sodium hy- 
droxide. After from two hours to three days, the solu- 
tion was filtered, the filtrate acidified with hydrochloric 
acid, and the resulting precipitate washed with water, al- 
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cohol and ether. The portion insoluble in alkali ap- 
peared to be unchanged cellulose, and, in the first of the 
above experiments, amounted to 30 per cent of the orig- 
inal material. 

The product gave the usual reactions with Fehling’s 
solution and phenylhydrazine, but yielded only 1.1 per 
cent of furfuraldehyde. From the analytical data the 
conclusion was drawn that one atom of oxygen had been 
taken up for every 4 to 6 unit cellulose group. 

Witz' called attention to the affinity of the portion sol- 
uble in alkalis for basic dyes and for certain inorganic 
compounds, notably vanadium salts. 


(D) BroMINE AND CALCIUM CARBONATE 


l‘aber and Tollens* found that the oxidation of cellu- 
lose with bromine in the presence of calcium carbonate 
was less vigorous than when using the methods already 
described. Thus, using equal weights of bromine, chalk 
and cellulose in 7 per cent aqueous suspension, the bro- 
mine was not absorbed completely until seven days had 
elapsed, even with continued shaking and warming. In 
later experiments, bromine equivalent to 60 per cent of 
the weight of cellulose was added in separate portions 
over the period of oxidation. The insoluble products 
amounted to 85 to 90 per cent of the cellulose initially 
present, reduced Fehling’s solution, rerc’ed slowly with 
Schiff’s reagent, gave a bluish violet coloration with a so 
lution of icdine in zine chloride, but did not dissolve in 
dilute alkalis, although a yellow coloration appeared on 
boiling. Furfuraldehyde (1.4 to 1.8 per cent) was ob- 
tained by distillation with hydrochloric acid. The por- 
tion of the soluble products isolated by concentration of 
the aqueous solution and subsequent precipitation by 


means of alcohol yielded salts of saccharic acid. 
(E) PotasstumM PERMANGANATE 


The conditions under which cellulose is oxidized by 
potassium permanganate have been investigated in con 
siderable detail. Nastukoff,!® for example, has proceeded 
as indicated in the following table, the potassium perman- 
ganate being added gradually and the precipitated man- 
ganese dioxide removed from time to time by means of 
sulphurous acid: 


Potassium Yield of 
Cellu- — Permanganate — *Oxy- 
lose Amt. Cone. Temp. Time cellulose 
l6gm. 11 gm. 1 per cent 20°C. eave 40 per cent 
l6gm. 25 gm. 1 per cent 20° C. 14 days 40 per cent 
jlogm. 18gm. 95-100° C. 40 per cent 





*Soluble in 10 per cent NaOH and repptd. by HCl. 7Sus- 
pended in 1,600 c.c. of 15 per cent sulphuric acid. 


After purification, which was effected as described 
under “C,” all three products seemed to be identical, and, 
from the analytical data, appeared to have taken up two 
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atoms of oxygen for every 4 to 6 C,H,,O, units. Treat- 
ment with boiling 5 per cent sodium hydroxide effected 
only partial solution and insoluble residue neither reduced 
Fehling’s solution nor reacted with phenylhydrazine. 
Knecht and Thompson*® carried out experiments with 
finely pulped filter paper, oxidizing it with two or four 
fifths of its weight of potassium permanganate (one or 
two atomic proportions of oxygen to each cellulose unit) 
in 20 to 30 parts of sulphuric acid (7.4 per cent). The 
insoluble products, freed from adhering acid and salts 
and decolorized with hydrogen peroxide, were assurned 
to consist entirely of oxycellulose, the yields amounting 
to over 90 per cent of the weight of cellulose originally 
taken. The less highly oxidized product possessed great 
affinity for basic dyes and gave a dark brown coloration 
with a solution of iodine in potassium iodide, which was 
discharged very easily by washing with cold water. It 
reacted with phenlyhydrozine and rho nitrophenylhydra 
zine, the nature of the products varying so considerably 
with the conditions as to suggest adsorption and not defi- 
nite combination as the cause. 
effect. 


Reducing agents had little 
It dissolved almost completely in sodium hydrox- 
ide, and the colorless product precipitated on acidification 
showed only very slight reducing properties but still had 
a strong affinity for methylene blue. The portion of the 
more highly oxidized preparation which was insoluble 
in caustic alkalis reduced Fehling’s solution and reacted 
the rho nitrophenylhydrazine. Some evidence was also 
cbtained of loose combination with ammonia, sodium hy- 
drogen, sodium hydrogen sulphite, hydrogen cyanide, 
hydrazine and hydroxylamine. In alkaline solution, cup- 
ric, ferric, and silver salts, and certain dyes were strongly 
reduced. More recently*® the same authors have shown 
that over a range of 0 to 1 atomic proportions of oxygen 
to each C,H,,O, unit, the “copper number” of the product 
is approximately proportional to the amount of oxidizing 
agent employed. 


By treating cellulose in alkaline solution at 40 to 50 
deg. Cent., with permanganate corresponding to seven 
atomic proportions of oxygen to two C,H,,O, units, 
Cross and Bevan‘ obtained about 50 per cent of oxycellu 
lose (insoluble product of the reaction) 16 per cent of 
“soluble oxidized carbohydrates,” 20 per cent of oxalic 
acid, and also carbon dioxide and traces of volatile acids. 
3erl and Klaye*! have used calcium permanganate, and 
Zeisel and Stritar®? a mixture of potassium permanga- 
nate and nitric acid. Kurz** has suggested the use of an 
oxycellulose paste obtained by oxidation with perman- 
ganate in calico printing. 


By treatment of an oxycellulose soluble in caustic al- 
kalis with 5 per cent sulphuric acid at 95 to 100 deg. 
Cent., and then with 10 per cent sodium carbonate at 70 
to 100 deg. Cent., Nasturkoff** obtained a_ product 
(gamma oxycellulose) which dissolved in water, dilute 
solutions being opalescent by reflected and yellow by 
transmitted light, while concentrated solutions resembled 


viscose or glycerol. The solubility appeared to depend 
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upon the peptizing action of the alkali carbonate. ‘The 
customary reactions with Fehling’s solution and phenyl- 
hydrazine were observed, and negative results were ob- 


tained with the iodine and pentosan reactions. 
(F) PreRSULPHATES 


By the action of ammonium persulphate and to a lesser 
extent potassium persulphate, Dietz?> observed the for- 
mation of “‘oxycellulose,” an acidic substance and traces 
of a peroxide. [Cross and Bevan*® and Doree’’ have 
observed the formation of peroxides by other oxidizing 
agents.]| The presence of sulphuric acid favored the 
formation of the peroxide and the acidic substance, tem- 
perature also exercising a considerable effect. Thus, at 
25 deg. Cent., small quantities of all three components 
were formed, at 40 deg. Cent. oxycellulose and the perox- 
ide and preponderated, while at 65 deg. Cent. the chief 
products were the peroxide and acidic substances. Above 
80 deg. Cent., reaction was more vigorous, but the perox- 
ide formed suffered immediate decomposition. The per- 
oxide was much more stable when dry than in the moist 
condition. 


(G) Hyprocen PEROXIDE 


The formation of oxycellulose by means of hydrogen 
peroxide was first recorded by Witz.‘ Prud’homme** 
found that magnesia, zinc oxide, or cadmium oxide exer- 
cised a similar effect in the presence of oxygenated water, 
and attributed this to the intermediate formation of per- 
oxides. Other writers have described the effect of air 
in the presence of the alkali hydroxides and carbonates*® 


30 


and the alkaline earth hydroxides ;*° while oxidation by 
hydrogen peroxide in the presence of lead*' or of a chro- 
mium hydroxide mordant* has been recorded. 

The effect of solutions of hydrogen peroxide on cellu- 
lose has been studied more fully by Bumcke and Wolffen- 
Accepting Wurster’s explanation** of the pro- 
duction of reducing sugars from sucrose by the action 


stein. 


of hydrogen peroxide, they suggested that hydrogen per- 
oxide exercises a hydrolytic action, and designated the 
product “hydralcellulose.” The properties described are, 
however, common to the oxycelluloses of other workers. 
Filter paper was exposed to the action of varying 
amounts of hydrogen peroxide of different strengths un- 
til completely disintegrated, a result requiring 19 to 90 
days at the ordinary temperature. From analytical data 
they proposed a formula differing from that of cellulose 
by the addition of the elements of water to 5 to 8 C,H,,O, 
units, but the differences are much too small to render 
the suggestion important. Their product failed to react 
with iodine, but reduced Fehling’s solution and ammoni- 
acal silver nitrate, restored the color of Schiff’s reagent, 
and combined with phenylhydrazine. Treatment with 
boiling 10 per cent sodium hydroxide resolved it into 
soluble (one-third) and insoluble (two-thirds) portions, 


the former being designated “acid cellulose,” and the lat- 
ter being said to resemble cellulose closely. 

Products resembling “acid cellulose” were obtained by 
hoiling cellulose repeatedly with 30 per cent sodium hy- 
droxide and by acidification of solutions of cellulose in 
Schweitzer’s reagent. All three products were non-re- 
ducing, acid in reaction to phenolphthalein, and very 
readily hydrolyzed by acids. When dried, however, they 
no longer dissolved in alkalis and were more resistant to 
acids, a result attributed to lactone formation. 


(H) Ozone 


As early as 1868, Kolb*® exposed linen to the action of 
ozone and found that the cellulose was attacked and its 
weight increased. Witz! and Vignon'* also noted the 
oxidizing action of ozone on cellulose. More recently, 
the action of oxygen containing 1.4 to 2 per cent of ozone 
on moist and dry cotton has been studied by Cunningham 
and Doree** who concluded that the principal products 
are a cellulose peroxide (detected by liberation of iodine 
from a solution of potassium iodide) and an acid deriva- 
tive, and that these yield a neutral product resembling the 
typical oxycelluloses when boiled with water. Absence 
of moisture was found to favor the production of the 
peroxide, while, generally, the physical condition of the 
cotton and its previous treatment influenced the reaction. 
The crude products were white, sensitive to light, acid in 
reaction, and to a slight extent soluble in water. Boiling 
10 per cent potassium hydroxide dissolved about 65 per 
cent and apparently caused hydrolysis, as acidification 
produced little or no precipitation. On distillation with 
steam, small quantities of an acid, possibly acetic acid 
and an unrecognized, apparently crystalline, substance 
volatilized. The aqueous digest was acid in reaction, 
possessed powerful reducing properties and gave fur- 
furaldehyde amounting to 3.4 per cent of the dissolved 
material on distillation with hydrochloric acid. Analysis 
of the insoluble product agreed with that of Vignon’s 
oxycellulose. The action of ozone on beechwood** and 
jute** was also studied. In a later communication,*' 
Doree showed that the properties of the peroxide were 
not due to retained ozone and that when it was treated 
with water hydrogen peroxide was liberated. 


(J) Nitric Acip 


The use of nitric acid led possibly to the first prepara 
tion of oxycellulose, for Mulder,** by the prolonged ac- 
tion of fuming nitric acid on various kinds of wood, 
paper, flax, etc., isolated products which he supposed to 
be pure cellulose, but which were in reality oxidized de- 
rivatives.*? 

By the action of boiling 60 per cent nitric acid, Cross 
and Beban® obtained a gelatinous product entirely soluble 
in dilute alkalis and reprecipitated by alcohol, acids, neu- 
tral salts and strong solutions of alkalis. About 70 per 
cent of the original cellulose was oxidized to carbon di- 
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oxide and oxalic acid. When freshly prepared, the in- 
soluble product dissolved in sulphuric acid to a pink 
solution, and was not colored by iodine or Schulze’s solu- 
tion, but when dry it was colored deep blue by the latter. 
It yielded a mononitrate with nitric and sulphuric acids. 
Similar products were obtained by Tollens and his collab- 
orators,*® *° ** who observed the reduction of Fehling’s 
solution, reaction with Schiff’s reagent, and production 
of furfuraldehyde on boiling with hydrochloric acid. 
They investigated to some extent the acid hydrolysis of 
the products. The following figures are taken from the 
experiments of Bull,® Faber and Tollens' and Nastukoff* 
(c. f. Piest**) : 


Ratio 
HNO, Yield 
Conc. (100%) (insol. 
Observer HNO, to Cotton Temp. Time prod.) 
eee 60.0% 60tol 95to 100°C. 24hr. 35% 
Faber & Tollens 47.5% 3.3tol 95tol00°C. 2%hr. 70% 
Nastukoff ...... 47.5% 1.2tol 95to 100°C. a 90% 


Bull’s product dissolved completely in aqueous solu- 
tions of ammonia, pyridine, piperidine, sodium carbonate, 
sodium hydroxide, or potassium hydroxide. It gave a 
bluish-violet coloration with Schultze’s reagent, but did 
not reduce Fehling’s solution. 

Faber and Tollens found tartaric acid and other un- 
identified C, and C, acids among the products of oxi- 
dation. The oxycellulose reduced Fehling’s solution 
strongly, dissolved in dilute alkalis and in ammonium hy- 
droxide, and yielded furfuraldehyde on distillation with 
hydrochloric acid. Further treatment with nitric acid 
resulted in a product more readily soluble in alkalis but 
otherwise similar in its properties, which give dihydroxy- 
butyric acid and saccharic‘acids when boiled with lime 
water. 

The product obtained by Nastukoff dissolved com- 
pletely in boiling ammonium hydroxide, and yielded a 
barium salt containing 5 per cent of barium. 

Vignon** obtained an oxycellulose by reduction of 
highly nitrated cellulose with ferrous chloride; while 
Knecht* prepared an unstable nitrate from cellulose 
which yielded an oxycellulose similar to that obtained by 
direct action of nitric acid, when heated at 100 deg. Cent. 
in a partial vacuum. 


(K) ELectrotytic PREPARATIONS 


Oertel*® has investigated the electrolysis of cellulose 
in a neutral 15 per cent solution of potassium chloride, 
and reports that the material was ultimately converted 
completely into soluble products. When this dissolution 
had taken place to the extent of about 70 per cent, the 
residue dissolved completely in cold 10 per cent sodium 
hydroxide, and further electrolysis yielded a product 
which appear to give a stable colloidal solution in water. 
The “copper value” of the products was high, a maxi 
mum of 39.5 being recorded, but the furfuraldehyde value 
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remained normal. The viscosity as determined by Ost’s 
method reached a minimum at an early stage. Com- 
pared with cellulose, the products were more readily sus- 
ceptible to hydrolysis by acids and to acetylation in pres- 
ence of zinc chloride, but acetolysis by Ost’s method 
yielded 30 per cent of crystalline cellobiose acetate 
whereas cellulose gave 40 per cent. 


(L) Uttra-vioLet LIGHT 


Doree and Dyer* have studied the effect of ultra-violet 
light on cotton fabrics, and have found that the exposed 
material suffers complete loss of tensile strength, dis- 
solves in dilute solutions of sodium hydroxide, reduces 
Fehling’s solution strongly, absorbs basic dyes, and gives 
a comparatively large amount of furfuraldehyde. 


(M) Action oF Heat 


Knecht** has examined the effect of prolonged heating 
at moderate temperatures on cotton cellulose and finds 
that after 336 hours at 93 deg. Cent. the products show 
distinct reactions with Fehling’s solution and rho nitro- 
phenylhydrazine, and, to a lesser extent, with methylene 
blue and benzopurpurine. 


Il. REACTIONS OF, AND TESTS FOR, 
OXYCELLULOSE 


The reactions of oxycellulose are, for the most part, 
conditioned by the presence of carbonyl or carboxyl 
groupings. Most of them are given by both oxycellulose 
and hydrocellulose, and it is therefore doubtful whether 
these can be distinguished satisfactorily. 

(A) Reacrions CHARACTERISTIC OF THE CARBOXYL 

GROUP 


(1) Solubility in Alkalis—Probably the commonest 
test for modification cellulose is the solubility in boil- 
ing dilute sodium hydroxide. Quantitatively, it is cus- 
tomary to boil the sample with 100 parts of 3 per cent 
sodium hydroxide for an hour and to determine the loss 
in weight, so that when the loss is small the test is sub- 
ject to conisderable error. The effect of the concentra- 
tion of the alkali and the extraction temperature on the 
amount of material dissolved does not appear to have 
been determined, though Allan*® has indicated that a con- 
siderable variation exists. Oxycellulose may, or may 
not, dissolve in ammonia, sodium or potassium carbonate, 
pyridine, piperidine, etc., according to the mode of prep- 
aration.® 

(11) Evidence of the Presence of the Carboxyl Group. 
-—Schwalbe and Becker*® have determined the acidity of 
« number of representative oxy and hydro celluloses, 
(a) by titration with N/100 sodium hydroxide, at the 
ordinary temperature with litmus, and at 80 deg. Cent. 
with phenolphthalein, as indicators, the figures being cor- 
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rected for the alkalinity of the ash, and (b) by the 
amount of barium taken up from a baryta solution. The 
data, together with the other constants determined, are 
collected in Table I: 
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oxidized cellulose and have assumed that definite chem- 
ical combination takes place. Recently, however, Knecht 
and Thompson?’ have suggested that the amount of the 
hydrazine which enters into combination varies so con- 


TABLE I. 


Results calculated on water and ash free material. 


| | 


| 


















Acidity cc N/100 


Z NaOH per gram. Colour 
Zs | —————| Alkalinity Microscopic with 
Material examined | Copper = ‘ g- Material | Barium phenol- of ash cc. Total appearance methyl 
Number. = Cellulose.”’| resistant | taken | litmus. | phthalein |N/100 HCI) acidity. with 20°, Orange + 
= to baryta. | up 80°C per gram. | I—KI NaCl 
— pn dete :. Ee pees 
Cellulose (cotton) 0-28 0-69°% 98-85% | 97-84% | 0-02%} 1-5 | 0-3 1:8 yellow yellow 
Oxycellulose from | | | 
cotton (hypochlorite)| 11-0 0-26 62-0 | 59-7 | 2-18 39-4 | 40-7 2-0 41-4 yellow |< very bright 
| | red 
Oxycellulose from | 
wood cellulose | 
(hypochlorite) 33-2 3-32 58:6 61-5 } a 13-8 20-7 33-4 violet red 
Oxycellulose from | | 
cotton (IXMnQ,) | 8-03 1-28 61-8 656 | 146 | 27-3 | 27-0 0-4 =| 27:7 yellow | very bright 
| | | | rec 
Oxycellulose from | | | 
cotton (H,O,) 38 0-94 78-3 : 2 |} 0-34 | 10-1 | 11-6 0-3 | 10-4 yellow-brown| bright red 
Hydrocelliulose : | 3-64 1-24 83-7 | -75-3 | 0-10 | 37 | 4-0 0-9 | 46 | yellow-violet yellow-brown 
from cotton (Girard) |{ 6-22 | 63-0 | | yellow-violet | yellow-brown 
Hydrocellulose from | | | | , 
cotton (Lederer) 5-67 0-76 88-45 76°3 0°17 | | pale violet yellow 
| 





They suggest that the arbitrary calculation of the “cop- 
per number” on 100 grams of material soluble in baryta 
instead of on 100 grams of the material used, distin- 
guishes oxycellulose from hydrocellulose. Figures illus- 
trating this, and calculated from the numbers in Table I 
are as follows: 

Copper No. 


Oxycellulose from cotton (hypochlorite) ................. 24.3 
Oxycellulose from cotton (permanganate) ..............0. 23.4 
Oxycellulose from cotton (hydrogen peroxide) ........... 25.4 
PUGrOCOmmnsse CUNEATE) Soc o Oo.5 oh Ss,cadosscetnnecekere 14.8 
Prycracemmose CGRALE)) «65.65.60 sc ee.e odes basentirndiewenwes 16.8 
PSV CROCEMINOSE CLGAGEEEY sic iiciss sree. sdb oe dw cpdlowaeivisee 23.6 


The last figure (for hydrocellulose prepared by Led- 
erer’s method) is not included in their table, and would 
seem, in view of the small number of determinations, to 
invalidate the conclusion. 

Heuser and Stockigt*® state that the evolution of car- 
bon dioxide during acid hydrolysis is characteristic of 
oxycellulose, and is not exhibited by hexoses, cellulose or 
hydrocellulose. They have employed the reaction to 
measure quantitatively the carboxyl content of oxycellu- 


lose. Typical figures are as follows: 

Substance Per Cent CC ) 
Omvceinpese CEO) ah ehgsscand 0.29 
Oxycellulose (KMnO, ) Pewee sas 0.65 ; 1.04 
COCCI LET) noice cicissccases 1.32 
Oxycellulose (KCIO,) ........2..00. 0.66 
Oxycellulose (HNO,) ...........00. 0.97 ; 0.83 
Cotton cellulose ............00..000. 0.03 
Hydrocellulose (Girard) ........... 0.04 

(B) Reactions CHARACTERISTIC OF THE CARBONYI 


GrRouP 


(i) Phenylhydrazine, Etc-—-A number of observers 
have examined the interaction of phenylhydrazine and 


| 





siderably with the experimental conditions that adsorp- 
tion and not chemical combination is the underlying 
cause. The same writers have observed loose combina- 
tion between oxycellulose prepared by the action of potas- 
sium permanganate and rho nitrophenylhydrazine, hy- 
droxylamine, semicarbazide, hydrazine hydrate, sodium 
bisulphite, ammonia, and hydrogen cyanide. Figures in- 
dicating the extent of reaction with phenylhydrazine are 
incorporated in the following table: 

Percentage of 

Phenylhydrazine 


Observer Oxidant Fixed 
I Sieg sac niosd Selanne eso KCIO, + HCl 7.94 
I sei enh ticnaatcs CrO, + H,SO, 7.0 
DIMEN oo gS Sie ne at CrO, + H,S¢ ), oa 
We eho ais cs Po iaacistneeie CrO, + H,SO, 8.5 
PASOUORE! Soo. Shei wcckauuidaws KMnO, + H,SO, 2.7 
Bumcke & Wolffenstein®*...... H,,¢ ), 6.5 to7 


(11) Reduction Tests —Reduction of Fehling’s solution 
has long been recognized as a qualitative test for modified 
celluloses, and Lloyd®* has described exact conditions 
for its use. Berl and Klaye** have compared the relative 
‘ yduction values of a number of oxycelluloses and sug 
igasted that these values were lowest in the case of prod 
iets obtained by the action of bromine or potassium 
chlorate, and highest when potassium permanganate was 
the oxidizing agent, while Bumcke and Wolffenstein*" 
have compared the reducing power of “hydralcellulose’ 
with glucose under identical conditions. Schwalbe** 
realized that the decomposition of oxycellulose, hydro- 
cellulose, and cellulose itself, by boiling alkalis, did not 
reach a final point and therefore proposed the adoption 


(Continued on page 427.) 
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A Classified List of All Dyes of American Manufacture, Giving the Name of the Maker and His Trade 


Name for Each Product 


Eosines and Similar Products. Fur Dyes. Nigrosines, Induline and Oil Colors. 


EOSINES 


And Similar Products 


Boiling Bromo 
New York Color & Chemical Co. 


3romo Fluoresic Acid A3G 
New York Color & Chemical Co. 


3ronze Bromo 
New York Color & Chemical Co. 


Eosine J 
New York Color & Chemical Co. 


Eosine B 
New York Color & Chemical Co. 


Du Pont Eosine BA 
E. I. du Pont de Nemours & Co. 


Eosine Ag. Ex. 
New York Color & Chemical Co. 


Erythrosine 


New York Color & Chemical Co. 


Du Pont Erythrosine B 
E. I. du Pont de Nemours & Co. 


Phloxine 


New York Color & Chemical Co. 


Du Pont Phloxine B 
E. I. du Pont de Nemours & Co. 


Du Pont Rose Bengal 
E. I. du Pont de Nemours & Co. 


Rose Bengal 


New York Color & Chemical Co. 


FUR DYES 
BLACK 


Fur Black 
Tower Mig. Co., Inc. 


Para-phenylene-diamine 
The Sherwin-Williams Co. 


Furamine D 
Seydel Chemical Co. 


Furamine B 
Seydel Chemical Co, 


Furamine DB 
Seydel Chemical Co. 


Sulphur Colors. Vat Colors 


BROWN 


Dyelene Ursol X 


Dye Products & Chemical Co., Inc. 


Fur Brown 
Tower Mfg. Co., Inc. 


Furamine P 
Seydel Chemical Co. 


YELLOW 


Furamine 2G 
Seydel Chemical Co. 


NIGROSINES 
Induline and Oil Colors 
BLACK 


National Nigrosine 
National Aniline & Chemical Co. 


Du Pont Nigrosine SSB 
E. I. du Pont de Nemours & Co. 


Du Pont Nigrosine SSJ 
E. I. du Pont de Nemours & Co. 


Du Pont Nigrosine WSB Crystals 
E. I. du Pont de Nemours & Co. 


Du Pont Nigrosine WSB Powder 
E. I. du Pont de Nemours & Co. 


Du Pont Nigro ine WSJ Crystals 
E. I. du Pont de Nemours & Co. 


Du Pont WS] Powder 
E. I. du Pont de Nemours & Co. 


Nigrosine 


Central Dyestuff & Chemical Co. 


Calco Nigrosine SSJ 
Calco Chemical Co. 


Calco Nigrosine SSB 
Calco Chemical Co. 


Calco Nigrosine WSJ 
Calco Chemical Co. 


Calco Nigrosine WSB 
Calco Chemical Co. 


Nigrosine (water soluble) 
Grasselli Chemical Co. 


Nigrosine (spirit soluble) 
Grasselli Chemical Co. 


National Oil Black (seven types) 
National Aniline & Chemical Co. 


National Oil Black Powder 
National Aniline & Chemical Co. 


National Liquid Oil Black 
National Aniline & Chemical Co. 


National Lump Oil Black 
National Aniline & Chemical Co. 


BLUE 


[Induline (spirit soluble) 
Central Dyestuff & Chemical Co. 


Induline (spirit soluble) 
Grasselli Chemical Co. 


BROWN 


National Oil Brown M 
National Aniline & Chemical Co. 


Oil Brown R 
American Aniline Products, Inc. 


Oil Brown 100 
American Aniline Products, Inc. 


ORANGE 


National Oil Orange 2311 
National Aniline & Chemical Co. 


Oil Orange Conc. 
American Aniline Products, Inc. 


Newport Oil Orange Extra Conc. 
Newport Chemical Works, Inc. 


RED 


National Oil Maroon O 
National Aniline & Chemical 


5 


National Oil Red O 
National Aniline & Chemical Co. 


National Oil Scarlet 6G 
National Aniline & Chemical Co. 


Red B 
Central Dyestuff & Chemical Co. 


Sudan I 
Central Dyestuff & Chemical Co. 


Sudan IV 
Central Dyestuff & Chemical 


oe 


ih 


Sudan X 
Central Dyestuff & Chemical Co. 
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Sudan AN 
Central Dyestuff & Chemical Co. 


Sudan AX 
Central Dyestuff & Chemical Co. 


Newport Oil Red 3BX 
Newport Chemical Works, Inc. 


Oil Scarlet B 
Cincinnati Chemical Works 


Oil Red 3B 
American Aniline Products, Inc. 


Oil Scarlet 
American Aniline Products, Inc. 


YELLOW 


Oil Yellow I 
American Aniline Products, Inc. 


Oil Yellow II 
American Aniline Products, Inc. 


Yellow B 
Central Dyestuff & Chemical Co. 


Yellow D 
Central Dyestuff & Chemical Co. 


Yellow T 
Central Dyestuff & Chemical Co. 


National Oil Yellow 2681 
National Aniline & Chemical Co. 


Newport Oil Yellow 


Newport Chemical Works, Inc. 


SULPHUR COLORS 


BLACK 


Sulphur Black 
E, C. Klipstein & Sons Co. 


National Sulphur Black R 
National Aniline & Chemical Co. 


National Sulphur Black F Paste 
National Aniline & Chemical Co. 


National Sulphur Black BG Ex. Cone. 


National Aniline & Chemical Co. 


Sulfogene Black AX 
E. I. du Pont de Nemours & Co. 


Sulfogene Carbon 8G Conc. 
E. I. du Pont de Nemours & Co. 


Sulfogene Carbon H Conc. 
E. I. du Pont de Nemours & Co. 


Sulfogene Carbon M Conc. 
E. I. du Pont de Nemours & Co. 


Sulphur Black 
Grasselli Chemical Co, 


Atlantic Black B Extra 
Atlantic Dyestuff Co. 


Atlantic Black R Extra 
Atlantic Dyestuff Co. 











Atlantic Black G Extra 
Atlantic Dyestuff Co. 


Atlantic Black BG Extra 
Atlantic Dyestuff Co. 


Atlantic Patent Black B Ex. 
Atlantic Dyestuff Co. 


Atlantic Patent Black 2B Ex. 
Atlantic Dyestuff Co. 


Atlantic Patent Black B Ex. Strong 
Atlantic Dyestuff Co. 


Atlantic Patent Black R Ex. Strong. 
Atlantic Dyestuff Co. 


Atlantic Patent Black 2R Ex. Strong 
Atlantic Dyestuff Co. 


BLUE 


Sulphur Blue BC Ex, Conc. 
Beaver Chemical Co., Inc. 


Sulphur Blue BCR Conc. 


Beaver Chemical Co., Inc. 


Sulphur Blue BCG Conc. 
Beaver Chemical Co., Inc. 


Sulphur Blue 
Holland Aniline Co. 


Sulfogene Indigo Blue G Conc. 
E. I. du Pont de Nemours & Co. 


Sulfogene Navy Blue RL Conc. 
E. I. du Pont de Nemours & Co. 


National Sulfindone Blue B Cone. 
National Aniline & Chemical Co. 


Sulphur Blues (four types) 
Tower Mfg, Co., Inc. 


Atlantic Blue (three types) 
Atlantic Dyestuff Co. 


Atlantic Sky Blue GS 
Atlantic Dvyestuff Co. 


BROWN 


National Sulphur Brown CG 
National Aniline & Chemica! Co. 


National Sulphur Brown 2G 
National Aniline & Chemical Co. 


National Sulphur Brown 4G 
National Aniline & Chemical Co. 


National Sulphur Brown 3R 
National Aniline & Chemical Co. 


Sulphur Browns 
Trico Chemical Co., Ine. 


Sulphur Drabs 
Trico Chemical Co., Inc. | 


Sulphur Browns 
Cooks Falls Dye Works, Inc. 


Sulphur Tans 
Cooks Falls Dye Works, Inc. 
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Sulphur Cutch. 
Cooks Falls Dye Works, Inc. 


Sulphur Brown R 
American Aniline Products, Inc. 


Sulphur Yellow Brown 2G 
American Aniline Products, Inc. 


Sulphur Khaki 
Grasselli Chemical Co. 


Sulphur Tan 
Grasselli Chemical Co. 


Sulphur Brown 
Grasselli Chemical Co. 


Sulphur Yellow Brown 
Grasselli Chemical Co. 


Sulphur Red Brown 
Grasselli Chemical Co. 


Catechu de Lavelle 
E. C. Klipstein & Sons Co. 


Sulfogene Brown GO 
E. I. du Pont de Nemours & Co. 


Sulfogene Dark Brown GN Extra 
E. TI. du Pont de Nemours & Co. 


Sulphur Dark Brown 
Holland Aniline Co. 


GREEN 


Amalthion Green 2G 
John Campbell & Co. 


Sulphur Olive Green 
Cooks Falls Dye Works, Inc. 


Sulphur Green 
Holland Aniline Co. 


Sulphur Olive 
Grasselli Chemical Co. 


Sulfogene Green M Conc, 
E. I. du Pont de Nemours & Co. 


Sulphur Greens 
Trico Chemical Co., Inc. 


National Sulphur Green T 
National Aniline & Chemical Co. 


ORANGE 


Sulphur Orange 
Grasselli Chemical Co. 


RED 


Sulfogene Bordeaux B 
E. I. du Pont de Nemours & Co. 


Atlantic Maroon 
Atlantic Dyestuff Co, 


YELLOW 


National Sulphur Yellow B 
National Aniline & Chemical Co. 


National Sulphur Yellow BW 
National Aniline & Chemical Co. 
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Sulfogene Yellow D 


E. I. du Pont de Nemours & Co. 


Sulfogene Yellow GG 
E. I. du Pont de Nemours & Co. 


) Atlantic Yellow G 


CC I — ——— ,- 


Atlantic Dyestuff Co. 


Atlantic Yellow R 
Atlantic Dyestuff Co. 


Sulphur Yellow 
Cooks Falls Dye Works, Inc. 


VAT COLORS 


BLACK 


Newport Anthrene Black B 
Newport Chemical Works 


Ponsol Black B Paste 


E. I. du Pont de Nemours & Co. 


Ponsol Black B Double Paste 


E. I. du Pont de Nemours & Co. 


BLUE 


National Indigo NAC Powder 


National Aniline & Chemical Co. 


National Indigo NAC 20% Paste 


National Aniline & Chemical Co. 


Du Pont Indigo 20% Paste 


E, I. du Pont de Nemours & Co. 


Ponsol Blue GD Paste 


E, I. du Pont de Nemours & Co. 


Ponsol Blue GD Double Paste 
E, I. du Pont de Nemours & Co. 
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Ponsol Blue RP Paste 


E, I. du Pont de Nemours & Co. 


Ponsol Dark Blue BR Paste 


E, I. du Pont de Nemours & Co. 


Indigo Synthetic 20% Paste 
Dow Chemical Co. 


Indigo Synthetic Powder 
Dow Cheniical Co. 


Ciba Blue ZB 16% Paste 
Dow Chemical Co. 


Ciba Blue 2B Powder 
Dow Chemical Co. 


Midland Vat Blue R 20% Paste 
Dow Chemical Co. 


Midland Vat Blue R Powder 
Dow Chemical Co. 


Midland Vat Blue 5B 50% Paste 
Dow Chemical Co. 


Midland Vat Blue MB 16% Paste 
Dow Chemical Co. 


Midland Vat Blue MB 30% Paste 
Dow Chemical Co. 


Midland Vat Blue MB Powder 
Dow Chemical Co. 


Midland Vat Cadet Blue 50% Paste 
Dow Chemical Co. 


Newport Anthrene Blue GC 
Newport Chemical Works, Inc. 


Newport Anthrene Blue GCD 
Newport Chemical Works, Inc. 
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Newport Anthrene Blue RS 
Newport Chemical Works, Inc. 


Newport Anthrene Dark Blue B O 
Newport Chemical Works, Inc. 

Newport Anthrene Blue BCS 
Newport Chemical Works, Inc. 


Newport Anthrene Blue BSP 
Newport Chemical Works, Inc. 


BROWN 


Newport Anthrene Brown BB 
Newport Chemical Works, Inc. 


GREEN 


Newport Anthrene Green B 
Newport Chemical Works, Inc. 


Newport Anthrene Green G 
Newport Chemical Works, Inc. 


Newport Anthrene Jade Green 
Newport Chemical Works, Inc. 


Ponsol Green B 
E. I. du Pont de Nemours & Co. 


VIOLET 


Ponsol Violet RRD Paste 
E. I. du Pont de Nemours & Co. 


YELLOW 


Newport Anthrene Yellow G 
Newport Chemical Works, Inc. 


Newport Anthrene Yellow R 
Newport Chemical Works, Inc. 


Ponsol Yellow G Paste 
E. I. du Pont de Nemours & Co. 





RESTORING THE COLOR OF COTTON OR 
MIXTURE RAINCOATS 


sy F. E. Ropertson 

It is difficult to clean raincoats satisfactorily, as dirt 
gets fixed firmly on the article owing to the wax or 
other preparations used in the manufacture of the 
new material to make it waterproof. 

If not satisfactory after dry cleaning, the following 
process of combined wet cleaning and redyeing will 
be found to give very good results: 

Give a warm soap and soda bath for five to ten 
minutes in a rotary washer. Take out, examine and 
brush soiled parts if necessary. 

Add 1 ounce Direct Brown, % ounce Direct Cotton 


Green (light shade), %4 to 34 ounce Direct Cotton 
Yellow, to a cleaning liquor of 50 gallons of water in 
the washer, heat to hand heat, re-enter goods and 
rinse for fifteen minutes. 
and extract. 


Rinse off, give alum bath 


Note: The dyes should be thoroughly dissolved in 


a pail of boiling water before putting in the machine. 
—National Association of Dyers and Cleaners Tech- 
nical Review. 


R. WILHELM TO PURCHASE FOR FUJISAWA 


Rutlidge Wilhelm, widely known as American repre- 
sentative of T. Fujisawa & Co., of Osaka, Japan, has 
established his own offices at 15 Park Row, New York 
City, where he will specialize in handling Japanese and 
Chinese chemicals and drugs and act as American pur- 
chasing agent for Fujisawa. 

Mr. Wilhelm’s extensive operations in the American 
camphor market for this firm, places them at the head 
of Japanese camphor importers in the United States. 
Close relations with the Japanese manufacturer and an 
intimate knowledge of Eastern business policy, are fac- 
tors that have contributed in a great measure to Mr. 
Wilhelm’s success in trading with the Far Eastern ex- 
porter and the American consumer. 
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ANTS 


By WILDER D. BANCROFT 


Professor of Chemistry, Cornell University 


An Article in the Journal of Physical Chemistry Published at the University and Reprinted by Permission 


Note—References will be found at the conclusion of this installment, p. 419 


“The differences in the opinions expressed regarding 
the value of chrome alum as a wool mordant are due no 
doubt to two causes:—first, the different percentages, 
reckoned on the weight of wool, employed; second, the 
concentration of the mordanting bath and the quality of 
the water. Here too, as in the case of the bichromate of 
potash mordant, little or no attention has been paid to 
the ratio which ought to subsist between the amounts of 
colouring matter and mordant employed.” 

Unless otherwise specified the experiments of Liechti 
and Hummel were made with ten grams of wool in 600 
cc Leeds water. Usually ten percent of chrome alum 
(referred to wool) was taken which is about equivalent 
to three percent bichromate of potash. When this solu- 
tion was heated and cooled without any wool, there was 
no turbidity. In the presence of wool the bath began to 
become turbid at about 80°-82°, the turbidity increasing 
rapidly so that the solution became quite opaque. “The 
precipitate was excessively fine and had by no means the 
ordinary flocculent character of chromic hydrate. Now 
it has long been known that wool has the property of 
absorbing or attracting in a mechanical manner very 
finely divided insoluble matter in suspension, and this 
feature was shown strikingly in the present instance. 
Before the appearance of the turbidity the wool scarcely 
showed even traces of any green tint; but from this point 
it rapidly acquired a yellowish-green colour. At a tem- 
perature of about 95° the solution became clear again 
and, after boiling a little, it was perfectly limpid and al- 
most colourless, the wool having mechanically fixed 
nearly the whole of the precipitate. When the bath was 
allowed to cool, it contained only a small quantity of a 
pale green precipitate, and if the wool was kneaded and 
pressed in the liquor with the fingers a little of the ad- 
hering precipitate could be removed from it; still even 
with vigorous washing the major portion still remained 
attached to the weol, colouring it a pleasing shade of yel- 
lowish-green.” The water contained 14.3 percent of the 
original chromic oxide content, so that about 86 percent 
was partly fixed on the wool and partly in the precipi- 
tate. “On repeating the experiment with the addition of 
ten percent sodium chloride to the bath, the decomposi- 
tion was quite complete, for the waste liquor proved to 
be entirely free from chromium. Another experiment in 
which only five percent chrome alum was employed, also 


showed mere traces of chromium in the filtered liquor. 
A certain relationship seems therefore to exist between 
the amounts of wool and of chrome alum, so that, as 
already stated, when using five percent of the latter total 
decomposition is produced, while with ten percent it is 
affected only to the extent of 85.7 percent.” 

Analyses of the precipitate gave ratios of 0.836, 0.819, 
0.538, and 0.360 SO, to one of Cr,O,. Liechti and Hum- 
mel consider that “the varying composition here shown 
is not surprising, and it is no doubt caused by the differ- 
ent lengths of time taken to heat the bath up to the point 
of initial turbidity. Moreover, the last portions of chrome 
alum may also become insoluble by long-continued heat- 
ing at the boiling point. “Liechti and Hummel average 
these data and consider that the precipitate is a definite 
compound having the formula 2Cr,(SO,),,(OH),. 
Cr,O,H, or Cr,O,.0.66SO,. Analyses of the solution 
showed less sulphate percent than there should be. Liechti 
and Hummel therefore conclude that the wool contains 
both a basic sulphate and free sulphuric acid. They say 
that it seems difficult to imagine the presence of basic 
chromic sulphate and of free sulphuric acid in the wool 
at the same time; but the corrections of this view will be 
established by experiments to be cited later on. It may, 
however, be already stated here that long boiling of the 
wool with excess of hydrochloric acid did not dissolve 
off the basic sulphate.” In different runs the wool con- 
tained 1.9, 2.3 and 1.7 SO, to one Cr,O,,. 

Experiments with potassium sulphate alone showed no 
adsorption by wool, and chromic sulphate apparently 
gave the same results as chrome alum. When sodium 
carbonate was added to a chrome alum solution, the solu- 
tion decomposed badly and the wool was not well mor- 
danted, although it took on a fine sea-green color. Pre- 
sumably the particles of the chromium compound were 
too coarse to adhere well to the wool. 

“Tn all cases of mordanting wool with acid salts, as was 
already observed long ago by Havrez, and referred to 
more recently by Knecht, the presence of ammonia could 
be detected in the waste liquors, and this too was ob- 
served with certainty, even in the case of the wool mor- 
danted in the cold. The ammonia, however, was not 
estimated quantitatively. It is well to point out here that 
in all the analyses of waste liquors given, a portion of 
the sulphuric acid reckoned as in combination with chro- 
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mium is really combined with ammonia. It is not un- 
natural, therefore, to consider that the ammonia 
which is off from the wool combines’ with 
sme of the SO, groups of the chrome alum and so 
effects its decomposition. This occurs undoubtedly ; but 
only to a limited extent, and cannot be accepted as a full 
explanation of the reaction whith takes place, otherwise 
the analyses would not show any disappearance of sul- 
phuric acid from the waste liquor. To avoid any mis- 
conception on this point, consider the following typical 
case a little more in detail. When wool is boiled with 
five percent chrome alum in solution, the decomposition 
of the salt is practically complete, as we have seen. A 
small amount (equal to ?/, mol H.SO,) is combined with 
the precipitated Cr,O,, so that the waste liquor should 
contain '°/, mols H,SO, capable of being estimated as 


given 


barium sulphate. Such is, however, never the case, as 
numerous analyses have shown; invariably a large pro- 
portion of the sulphuric acid is wanting, and must, 
therefore, have been taken up by the wool.” 

In order to check up on the results obtained, “an ex- 
periment was made in which chrome alum was titrated 
with normal sodium hydroxide, and it was observed that 
a first change of color really occurred when one-sixth of 
the SO, was neutralized, and a second change to a de- 
cided yellowish-green colour was noticed when one-third 
of the SO, was saturated. These observations corre- 
spond exactly with the appearance noticed during the 
mordanting process, so that the decomposition of the 
wool can scarcely be explained in any other manner than 
by considering that the wool gradually absorbs the sul- 
phuric acid from the dissociated green solution with the 
formation of a more and more basic salt, and that this 
process continues until the wool becomes saturated under 
the existing conditions. As above shown, this point oc- 
curs when about 85.7 percent of the 10 percent chrome 
alum presented to the fibre is decomposed, and it has 
already been shown that five percent chrome alum is de- 
cemposed completely by the wool.” 

In order to determine the effect of increasing concen- 
ou, 30; 
and 40 percent chrome alum in the ordinary manner. 


tration “wool was mordanted with 10, 15, 20, 25. 


With increase of concentration of the baths their decom- 
position was diminished, as indeed was to be expected 
on physical grounds, so that the solutions containing the 
largest amounts remained perfectly clear. With the in- 
crease in the amounts of mordant used, the separation 
and fixing of insoluble basic sulphate disappeared gradu- 
ally ; the samples had the appearance of being better mor- 
danted, showing signs of having fixed large amounts of 
chromium. Instead of the yellowish-green colour ob- 
served before they had now a violet-greenish grey tint, 
and they gave one the impression that chrome alum as 
such was in a state of solution within the wool fibre. The 
samples were dyed with logwood, alizarin, and Persian 
berries, and the colours obtained became darker and 
darker, corresponding to the increasing amounts of 
chrome alum employed. When examined more carefully, 
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however, the colours were seen to have an irregular, 
speckled, or seedy appearance, since separate wool fibres 
had evidently taken up different amounts of mordant, 
and therefore of colouring matter as well. A micro- 
scopic examination showed this perculiarity extremely 
well, and fibres of every degree of intensity of colour 
were to be seen, some being colourless, others very dark; 
indeed, similar differences were noticed even in one and 
the same fibre... . . Why different fibres should behave 
so differently, as is here shown, is a moot point ; whether 
it is due to a mixture of wool or whether the mature 
fibres behave differently to those of more recent growth, 
with respect to their power of absorption of the mordant 
constituents, is not yet determined. It always appeared, 
however, as if the coarser fibres had deeper colours than 
the thinner ones. In any case it is very striking that 
similar marked differences are never met with in wool 
mordanted with bichromate of potash, and explains to 
some extent the preference of practical dyers for this 
mordant.” 

“With chromic acid, i. e., bichromate of potash, it is 
easy to mordant the wool evenly, so that, when examined 
microscopically, the individual fibres scarcely differ from 
sach other in depth of colour. With the chromic oxide 
mordants, however, such regularity is difficult to attain 
and is only met with in the very best of this class. No 
doubt this difficulty has to some extent caused practical 
With the dyestuffs 
above alluded to (logwood, alizarin and Persian berries) 


wool dyers to discard chrome alum. 


and with the increasing amounts of chrome alum, the 
colors varied respectively from pale grey to deep bluish- 
black, from pale yellowish-claret to a dark dull-purple, 
and from straw-yellow to a brownish-orange.”’ 

In order to determine the effect of free acid, “wool 
was mordanted with ten percent chrome alum plus 0, 1, 
2, 3, 4 mols sulphuric acid. In baths Nos. 1 and 2 strong 
dissociation occurred, in No. 3 there was much less, but 
in Nos. 4 and 5 the solutions remained perfectly clear; 
the waste liquor of 
but the a green colouration, which became 
gradually more intense towards No. 5. Nevertheless the 
dyed patterns showed that from Nos. 2—5 the amount of 


No. 1 appeared almost colourless, 
resi. showed 


chromium increased gradually, Nos. 4 and 5 giving espe 
cially dark colours. Here too, however, a microscopic 
examination showed very unequal dyeing of the different 
fibres, and the patterns themselves had a ‘seedy’ appear- 
ance, just as when large percentages of chrome alum were 
employed. In individual fibres the tips always appeared 
darker than the roots, i. e., the younger parts of the fibre. 
The same observations were made in the case of unspun 
lamb’s wool scoured in the laboratory, which was tried 
perchance the woolen cashmere employed contained more 
than one quality of wool. Here, too, the use of bichro- 
mate of potash gave level colours, the irregularities ap- 
pearing only with the employment of the chromic oxide 
salt.” 

“Parallel experiments boiling wool with one gram 
chrome alum and 6 cc normal H,SO, respectively, i. e., 
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equal amounts of SO,” showed that practically equal 
amounts of sulphate are adsorbed in the two cases, thus 
showing “that the decomposition of the chrome alum by 
the wool is really due to the adsorption of the acid by 
the fibre’ 

Liechti and Hummel do not explain how, with the con- 
stant amount of chrome alum, both the solution and the 
wool can become richer in chromium with increasing 
addition of sulphuric acid; but it is probable that it is at 
the expense of the precipitate which was not fixed on 
the wool. This makes these results practically worthless. 

They “are inclined to share Knecht’s view as expressed 
in his conclusions, viz., that the acid is not combined 
permanently with the wool, although it is certainly very 
difficult to remove the last traces of acid from the fibre. 
A sample of wool boiled with a solution (600 cc) con- 
taining 10 cc normal H,SO, absorbed 0.314 g. When 
the squeezed wool was extracted as completely as pos- 
sible with water, and this was neutralised with normal 
NaQOH, the wool still lying in the liquid, the latter in- 
variably became acid again after some time; but by neu- 
tralising again and again after similar rests, it was pos- 
sible to show the presence in the liquid of the full amount 
of acid originally employed. In another repetition ex- 
periment, the wool, having absorbed 0.317 g H,SO,, was 
boiled with water for two hours; the liquid was then neu- 
tralised with normal NaOH, and the operations were re- 
peated till no further quantity of sulphuric acid could be 
extracted: here all the sulphuric acid absorbed could be 
Indeed, in both cases a little more than 
10 cc normal NaOH was required, it is namely very 
difficult to titrate with exactitude in protracted and inter- 
mittent operations such as those above, and during the 
intervening time the indicators may have altered slightly.” 


accounted for. 


It will now be profitable to consider what all this really 
means. It is apparently clear that with bichromate of 
potash we have cshremic acid adsorbed at first but not 
strongly and that this is then reduced to a hydrous 
chromic oxide which is the true mordant. Addicion of 
sulphuric acid cuts down the adsorption of chremic acid 
because of the adsorption of the sulphuric acid and in- 
What actu- 
ally: happens is the resultant of these two factors. With 
hydrochloric and nitric acids, the effect due to increasing 


crcases it because of the increasing acidity. 


acidity is the important one. With chromic sulphate or 
chrome alum, the conditions are quite different because 
of the high sulphate concentration. It seems quite rei- 
sonable that the wool should adsorb sulphuric acid first, 
setting free a basic sulphate, apparently Cr,O,.0.66 SO,, 
which is adsorbed by the wool but which is not the actual 
mordant. The fact that some of this salt appears in the 
bath shows that the heating schedule is wrong. It is 
probable that faulty rate of heating is responsible for the 
uneven dyeing, because alum is used for mordanting 
wool and the sulphate problem is the same in the two 
cases. The salt that is precipitated first with alum is said 
to be Al,O,.0.5 SO,, and of course it is possible that part 
of the difference in behavior is due to the difference in 
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the properties of the basic aluminum and chromium saits, 
Speaking as one who has no practical knowledge of dye- 
ing whatsoever, it seems to me that rinsing with a dilute 
soda solution would be desirable, so as to convert the 
basic sulphate into the oxide. We know that the state- 
ment is not generally true that alizarin will only dye 
alumina in presence of lime salts. It is true only when 
the alumina contains sulphate. If a mistake like that can 
persist for years, it is quite probable that there are still a 
good many things about mordanting with chrome alum 
which have been overlooked. Of course the increased 
mordanting with increasing concentration of chrome 
alum is just what one would expect. On the other hand 
[ do not see at all why increasing the acid content of a 
chrome alum bath should increase the amount of chro- 
mium taken up. It cannot be true if the heating is con- 
ducted so that there is no precipitate formed in the bath 
because Liechti and Hummel admit that the bath is ex- 
hausted less completely when more sulphuric acid is 
added, which is just as it should be. This is a striking 
instance of faulty experimentation and this shcvld have 
been pointed out years ago. 


Liechti and Hummel*: find that chromium chloride and 
chromium nitrate solutions behave quite differently from 
chromium sulphate solutions. “It seemed desirable to 
determine carefully the behaviour of chromium chloride 
and nitrate towards wool. These salts were prepared 
from chrome alum in the same manner as the chromium 
sulphate [by precipitating with caustic soda and dissolv- 
ing in acid], in order to be quite certain that exactly the 
same amount of Cr,O, was used in each case. The chro- 
nvum chlorid2 bath beczme yellowish-green on heating, 
but remained perfectly clear throughout. The wool ac- 
quired a peculiar greenish-yellow tint and had not the 
appearance of being mordanted at all. Analysis showed 
that 86.5 percent of the chromium remained in the waste 
liquor, so that only 13.5 percent was fixed on the wool. 
The waste liquor contained Cr,(OH).Cl,, hence the wool 
must have contained the compound (Cr, + 18.3 Cl). 
This corresponds to (Cr,O, + 9.15 SO,), hence in this 
case a very acid salt is fixed on the wool. The circum- 
stance that here none of the chromium was precipitated, 
as was the case with chrceme alum, is quite in accordance 
with the fact that both chromium chloride and nitrate in 
solution bear the addition of a large proportion of sodium 
carbonate (up to 2 mols) without a precipitate being 
With chromium nitrate too, a very indifferent 
mordanting of the wool was effected, the material acquir- 
ing even a paler greenish-yellow tint. The waste liquor 
contained 0.1339 g Cr,O,, i. e., 87.5 percent of the origi- 


formed. 


nal amount, so that the wool contained only 12.5 per- 
cent.” 


We can, of course, account for the relatively slight 
mordanting from chloride and nitrate solutions in the 
same way that Litchti and Hummel have done by re- 
ferring to the marked peptizing power of these solutions 
for chromic oxide and that seems the most plausible ex- 
planation. In that case, however, addition of a moderate 
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amount of soda should have increased the mordanting. 
Doubtless that would have happened; but Liechti and 
Hummel did not try it, which they should have done in 
view of the fact that they report that adding sulphuric 
acid increases the mordanting with chrome alum. It is 
rather curious that they did not try this, because, in a 
later paper,®® they account for the beneficial action of 
adding suitable amounts of organic acids to chrome alum 
by assuming that these acids prevent the precipitation of 
the basic salt, which is their way of saying that the or- 
ganic acids peptize the possible precipitate. On that 
basis the objection to the chromic chloride solution is 
that it overdoes the peptization. It is quite evident that 
Liechti and Hummel did not see this and I am inclined to 
think that, with our present knowledge, there is danger 
of reading into their papers a good deal more than they 
knew was there. 

“At a very early period dyers must have noticed that 
when wool is mordanted with alum alone poor colours 
are obtained in dyeing, and in order to avoid this defect 
they began to add, along with it, organic acid, in the form 
of cream of tartar. No doubt its employment in prefer- 
ence to other acids was the result of pure empiricism, 
and who the discoverer was is altogether unknown. At 
the present time one endeavours, wherever possible, to 
economise by replacing it with the much cheaper oxalic 
acid.” 

“In the course of the following experiments it was 
noticed that when organic acids were employed along 
with chrome alum for mordanting wool, the green solu- 
tions became more and more violet according to the 
amount employed, from which it would appear that their 
addition retards or prevents dissociation of the chrome 
alum. Comparing the effect of equivalent amounts of 
oxalic and tartaric acids the latter gives greener solutions, 
and such as show less tendency to become turbid. Closely 
connected with this is the fact that an addition of oxalic 
acid to the chrome alum solution only partially prevents 
its precipitation by caustic soda, whereas an addition of 
tartaric acid prevents it entirely. Altogether the behavior 
of these two acids towards chrome alum is somewhat 
different.” 

“Six fents of wool were mordanted with ten percent 
chrome alum plus 0, 1, 2, 3, 4, 5 ce normal oxalic acid 
( = 0, 0.5, 1.0, 1.5, 2.0, 2.5 mols). With increasing 
amounts of acid the dissociation apparent in No. 1 liquor 
diminishes gradually, No. 3 is still fairly turbid, Nos. 4, 
5, and 6 are quite clear. The dried mordanted fents ap- 
pear as follows: No. 1 yellowish-green, No. 2 similar 
to No. 1 but less yellow, Nos. 3 and 4 are still less yellow, 
No. 5 has the deepest colour, a greyish-green, No. 6 is 
It is interesting to note that 
in gas light the mordanted fents exhibit a peculiar reddish 
tint, and one is tempted to entertain the opinion that the 
chromium is on the fibre in some peculiar soluble condi- 
tion. The liquors too, with increase of oxalic acid, ac- 


slightly paler than No. 5. 


quire a reddish tint, which may possibly be explained by 
supposing that a part of the chromium has been taken 


up by the fibre as Cr,(SO,), in addition to free sulphuric 
acid, and that in the bath there remains Cr,(C,O,) as 
well as Cr,(SO,)*. This change of colour occurs only 
Notwithstanding the 
presence of the oxalic acid the hot liquor is first green; 
but, while the wool gradually acquires a greyish-green 
colour, the bath becomes more and more violet, appear- 
ing distinctly red when cold, quite like the colour of pure 


during the mordanting process. 


chromium oxalate. On heating chrome alum solution 
with three mols Na,C,O, without the presence of wool, 
a violet solution is also obtained, showing therefore that 
interaction occurs at least partially; here the sulphuric 
acid would be taken up by the NaOH in place of the 
wool.” 

“The six fents of the present experiment were dyed 
with twelve percent alizarin, with the result that No. 5, 
i. e., the mordant Cr,(SO,), + 2 H.C.O, gave the best 
colour. Under the microscope No. 1 showed dull red 
and almost colourless fibres, differences which became 
less apparent from Nos. 2 to 4, and almost disappeared 
in Nos. 5 and 6. It may be added that a much deeper 
claret colour was obtained if the wool mordanted with 
chrome alum and 2 mols oxalic acid and washed was 
passed, previous to dyeing, through a very dilute sodium 
carbonate solution; for 600 cc water 0.53 g Na,CO, 
(0.005 mols).” 

“A further observation may be here. cited. The ap- 
pearance of the waste dye liquor of No. 5 indicated that 
it contained excess of alizarin and possibly chromium 
mordant as well, and this proved indeed to be the case, 
since on boiling in it a small piece of wool (1.66 g) it ac- 
quired a pink colour. Wool mordanted with chrome alum 
and two mols tartaric acid exhausted the dye-bath some- 
what more and the waste dye-liquor dyed a piece of fresh 
wool a paler pink than the foregoing in consequence. 
Altogether-wool mordanted with the addition of tartaric 
acid seemed to be better mordanted, the yellowish-green 
tint being replaced by one of a pure greyish-green.” 

Since oxalic acid and tartaric acid acted so well as 
additions to chrome alum, Liechti and Hummel tried 
chromium oxalate and chromium tartrate as mordants. 
“Chromium oxalate gave much better results than chrome 
alum and two mols oxalic acid, or than chromium flu- 
oride, and since this mordant is comparatively cheap it 
may be strongly recommended for use on the large scale. 
To correct the temporary hardness of the water em- 
ployed, a little sulphuric acid would require to be added 
to the bath. A microscopic examination of the fibres 
supported this favourable view, and it may be added that 
of all the chromium oxide salt mordant baths that of 
chromium oxalate was the best exhausted, and the dye 
bath following it, in the case of alizarin, was almost en- 
tirely exhausted.” 

Further experiments convinced Liechti and Hummel 
that “the best of all chromic oxide salts as a mordant 
hitherto examined is chromium tartrate; chromium ox- 
alate is almost as good, and to be preferred in practice 


because cheaper. . The difference in action between 
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chromium sulphate and chromium tartrate is truly re- 
markable, for whereas the former is decomposed almost 
entirely and scarcely mordants the wool at all, the latter 
mordants it in the best possible manner. 
present knowledge of the wool fibre goes, it seems to us 
that the cause of this difference lies, first, in the greater 
affinity of the wool for sulphuric acid, and secondly, that 
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the organic acids are capable of forming much more basic 
and at the same time soluble compounds than is the case 
with sulphuric acid.” 


“Chromium acetate gave an unlevel yellowish-green 
The micro- 
scope revealed the greatest differences in colour in the 
different fibres, although chromium acetate is not dis- 


colour and the dyed colour was very bad. 


sociated, a fact which shows clearly that wool can only 
be mordanted properly by chromic salts in acid solution. 
In the case of chrome alum alone the differences in colour 
of the individual fibres were very great indeed even in 
the different p.rts of the same fibre, but by the addition 
of oxalic acid these differences became less marked; no 
colourless fibres were seen, at most such as were greyish 
blue and bluish-black.” 

“Chromium fluoride gave an uneven yellowish-green 
colour; the dyed colour was somewhat better than that 
given by chrome alum; blue as well as black fibres were 


noticed under the microscope.” 


“One point worth noting in connection with wool mor- 
danting in the ordinary manner is, that the less acid the 
mordanted wool is, the lower the temperature at which it 


begins to dye. 


was strongly acid, and began to dye with alizarin only at 
a temperature of 70° C. 
lated amount of calcium acetate was added to the bath, 
the wool began at once to acquire a deep colour and the 
bath was soon entirely exhausted, although it still had an 
acid reaction at the end of the dyeing process, having pre- 


Wool mordanted with chromium oxalate 


As soon, however, as the calcu- 


fied as yet 


thoroughly. 


than silk does 


REPORTER 


precipitated on the fibre.” 


By this means basic chromium salts are 
This is presumably a case of 
fixing a mordant with silica and will therefore be re- 
ferred to more in detail in a later paper. 
thing for the moment is that the general principles apply 
to silk exactly as to wool; but the adsorption by silk is 
less strong. 


The main 


ADSORPTION OF CHROMIC OXIDE BY COTTON 


ton) and obtained no mordanting at all. 


, 


Cotton takes up chromic oxide very much less readily 
Liechti and Hummel*® heated cotton with 
a ten percent chrome alum solution (referred to the cot- 


Knecht, Raw- 


son and Loewenthal* say that “it is difficult to impreg- 
nate the vegetable fibres with an amount of chromium 
salt sufficient to obtain a full shade. 
trates, acetates, nitrate-acetates, etc., have been employed 


The sulphates, ni- 


with good results in calico printing; but the demand for 
a good chromium mordant for the dyeing of cotton, 
especially of cotton yarns, has not been completely satis- 
The Hoechst Color Works recommend the 
use of the so-called chromium chromate, dissolved in or 
peptized by hydrochloric or acetic acid, and followed by 


a dilute soda bath. Koechlin*? has recommended the so- 


called alkaline chromite solution, which is really chromic 


men. 


fibre. 


viously passed through a neutral if not even a slightly 


alkaline condition. 
previously absorbed is slowly bleeding out of the dye 


bath.” 


It is here plainly evident that the acid 


ApSORPTION OF CHROMIC OXIDE BY SILK 


Silk does not take up chromic oxide as well as wool 


does.*° 


chrome alum and obtained a good claret color on dyeing 
with alizarin; but the green color of the mordanted silk 
was not as intense as in the check experiment with wool. 
Knecht, Rawson and Lowenthal* say that “for the mor- 
danting of silk with chromium compounds normal or 
basic chromium 
serve as a mordant proper, although it is used as an 
oxidising agent in the developing of cutch browns.” 
Whittaker*® says that “in order to preserve the lustre 
of silk, it is not mordanted in the same way as wool, but 
Mordant the silk overnight in a 
cold bath of chromium chloride 32° Tw., work half an 
hour in a cold bath of sodium silicate */,° Tw., and wash 


in the following way: 


Liechti 


and 


salts 


Humme?!** 


are 


used. 


mordanted 


Bichromate does not 


WOC | 


L 


oxide peptized by alkali. 


Knechti, Rawson and Loewen- 
thal say that “Koechlin’s alkaline mordant is one of the 
best chromium mordants for cotton which has been pro- 
posed. 


Unfortunately, it cannot well be used for yarns 


on account of its caustic action on the hands of the work- 


Another disadvantage is that it cannot be used on 


oiled material, since the oil would be stripped from the 


Cotton piece goods are saturated with the cold 


liquor on the padding machine, rolled up and left for 
twelve hours, then washed, if possible in running water. 


The precipitation takes place by mere contact, 


and fixing agents are useless.” 


The general conclusions of this paper are: 


From bichromate solutions wool first adsorbs chro- 


mic acid and this is then reduced to chromic oxide, which 


latter forms the true mordant. 


2. Within limits, increasing the acid concentration 


with 


increases the amount of chromic acid taken up. This is 
less marked with sulphuric acid than with hydrochloric 
or nitric acid, presumably owing to the adsorption of 
sulphuric acid by wool. 

3. Chromic acid oxidizes organic compounds more 
readily in presence of wool than when the wool is not 
there. 


Sulphuric acid is more effective than hydrochloric 


the wool. 





or nitric acid in causing the oxidation of wool by chromic 
acid, possibly because of higher acidity at the surface of 


4. When tartar, oxalic acid, lactic acid, or formic acid 
is used as an assistant it is possible that there is no appre- 
ciable oxidation of the wool. 

5. When wool is mordanted with chrome alum, a basic 
sulphate is apparently adsorbed first. This is said to have 
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the composition Cr,O,.0.66 SO,.xH,O. It changes later 
to chromic oxide, which is the true mordant. 


6. Liechti and Hummel found that addition of sul- 
phuric acid increases the amount of chromium taken up; 
but this is unquestionably faulty experimentation. In- 
creasing alkalinity favors adsorption until the oxide or 
basic salt becomes too coarse. 

%. Liechti and Hummel obtained almost no mordanting 
with chromium chloride solutions; but this result could 
undoubtedly have been changed had they added soda. 

S. Chrome alum gave uneven mordanting on wool. 
Since one can get even mordanting with alum, this differ- 
ence can not have been due to sulphate and must there- 
fore have been due to faulty experimentation. 

9. Silk adsorbs chromic oxide less strongly than wool 


does. 


10. Cotton takes up scarcely any chromic oxide from 
chrome alum; but adsorbs it from an alkaline solution. 

11. It is not known why chromic oxide colors wool 
gray under certain conditions. 

12. There is no evidence of any definite compound 
being formed when wool is mordanted with chromic 
oxide. It is a plain case of adsorption. 
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Properties of Sodium Peroxide—Composition—Handling—Bleaching of Piece Goods—Various Applications 
—Preparation of Bleach Liquor—Methods of Bleaching—Baths Used in Peroxide Bleaching 


By WILLIAM B. NANSON 


ODIUM dioxide or peroxide, Na.O,, is obtained 
when the metal is burned in an excess of air or 
oxygen. It is now made on the large scale accord- 

ig to Kastner’s process, which consists in placing sodiuny 
on aluminum trays loaded onto small wagons, which are 
then run through an iron tube, provided at each end with 
tightly closing iron doors, set in a furnace heated to 300 
deg. A current of dry air, free from carbon dioxide, is 
passed through the tube, the peroxide produced being 
withdrawn at one end and fresh charges of sodium being 
introduced at the other. The technical product thus ob 
tained contains about 90 to 93 per cent of sodium 
peroxide. 

The peroxide as it comes into the market is a yellowish 
mass, partly powdered. On adding water to a small 
quantity any particles of metallic sodium present will ig- 
nite. Its powerful oxidizing action in the presence of 
water presents several dangers. Thus, for instance, it 


may be warmed with aniline or benzene, in the absence 
of water, but on the addition of water the mixture (i 
particles of metallic sodium be present) at once takes 


fire. 


PROFERTIES OF SopIUM PEROXIDI 


It absorbs carbon dioxide with the formation of sodium 
carbonate and liberation of oxygen, and a mixture of this 
oxide with potassium peroxide is used in life-saving ap- 
paratus to regenerate air contaminated with respiration. 
With CO it vields sodium carbonate, and with N,O and 
NO sodium nitrite. 


Although sodium peroxide is not decomposed when 
heated alone it readily gives up oxygen to other sub- 
stances mixed with it, and is therefore largely used in 
the analysis of many refractory minerals, such as pyrite 
and chromite. As fused sodium peroxide acts most en- 
ergetically on platinum, iron, etc., it is necessary to use 
crucibles of nickel as this is less attacked than the other 
metals. 

Sodinm peroxide is soluble in water (causing a visible 
rise in temperature) and possesses a strongly alkaline 
reaction. When dissolved in dilute mineral acid it yields 
hydrogen peroxide. Peroxide of sodium cannot, on ac 
count of its alkalinity, be employed directly for the 
bleaching of animal fibers, such as silk or wool. For 
these it is used as a source of hydrogen or magnesinm 
peroxide. In the latter case a solution of three parts of 
magnesium sulphate (free from chlorine) and one part 
of sodium peroxide is used; after treatment with which 
the goods are treated with dilute acid and washed well 
with water. 

Sodium peroxide dissolves readily in water with the 
formation of caustic soda and hydrogen peroxide, a por- 
tion of the latter simultaneously undergoing decomposi- 
tion into water and oxygen owing to the heat evolved 
during the solution. 

sy exposing the peroxide to moist air free from car- 
bon dioxide, or by the cautious evaporation of its solution 
in cold water, tabular hexagonal crystals of a hydrate 
Na.O., 8H,O can be obtained, which on standing over 
sulphuric acid lose water, forming the dihydrate Na,O,, 
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2H,O. The octohydrate is also produced by adding one 
and one-half to two times its volume of alcohol to a solu- 
tion of caustic soda and hydrogen peroxide. The hydrate 
dissolves in cold water without decomposition, but on 
heating the solution, oxygen begins to be evolved at 30 
to 40 deg. Cent., the decomposition of the salt being 
complete at 100 deg. Cent. 

Sodium peroxide is employed as an oxidizing agent, as 
a source of oxygen in the laboratory, and in the prepara- 
tion of bleaching solutions containing hydrogen peroxide. 

The following method may be used for the analysis of 
sodium peroxide: About 0.25 grams of the sample is in- 
troduced into the dry tube of a nitrometer flask, and about 
5 c.c. of water (containing a few milligrams of precipi- 
tated cobalt sesquioxide in suspension) are placed in the 
flask itself. 

Rapid and complete decomposition of the sodium per- 
oxide results immediately it is brought into contact with 
water and the volume of the oxygen evolved is the avail- 
able oxygen contained in the weight of peroxide taken. 


CoM POSITION 


\ sample of the commercial substance tested by this 
method gave in three experiments, 18.54, 18.46 and 18.51 
per cent of available oxygen. The same sample con- 
tained 78.66 per cent of sodium oxide, and 0.49 per cent 
of alumina and iron oxide. Therefore the calculated 
composition was: 


Sodium peroxide (Na,O,) ..... 90.41 per cent 
Caustic soda (NaOH) «......... 8.73 per cent 
Alumina and oxide of iron...... 0.49 per cent 
Undetermined ... 06.66.2050 0.37 per cent 


This sample contained a very little carbonate, a trace 
of chloride, a minute trace of sulphate, and a few par- 
ticles of unoxidized metallic sodium. 

It has been shown that sodium peroxide decomposes in 
contact with water with the formation of sodium hydrate 
and hydrogen peroxide thus: Na,O, + 2H,O = 2NaOH 
+ H,O,, and I would say that with acids a similar re- 
Na.O, + H.SO, = Na,SO, + 
H.O,. When exposed to a moist air it gradually decom- 


action takes place thus: 


poses, the hydrogen peroxide being lost. If it be left in 
contact with inflammable material, such as cotton or wool, 
sufficient heat is often developed to cause ignition. On 
this accpunt sodium peroxide should never be allowed to 
lie about on a floor, and should be carefully preserved 
in air tight drums or tins until required. The commer- 
cial article contains from 19 to 20 per cent of available 
its chief impurities are iron oxide, alumina, 
and occasionally metallic sodium. The latter should be 
carefully avoided, since it reacts with water, forming 
hydrogen gas. 


oxygen. 


HANDLING 


If sodium peroxide be added without caution to water 
considerable heat is evolved, the temperature rising suffi- 


ciently to cause the decomposition of the hydrogen per- 
oxide produced. In preparing a bleaching solution, there- 
fore, the peroxide should be added slowly to cold water 
with constant stirring, the temperature never being al- 
lowed to rise above 30 or 40 deg. Cent. Sodium per- 
oxide powder is very irritating to the mucous membrane, 
and should be added as carefully as possible to the water 
to prevent its being scattered or inhaled. The solution 
thus obtained contains hydrogen peroxide corresponding 
in amount to the peroxide of sodium used. 

The regular evolution of hydrogen peroxide is favored 
by alkalinity and moderate heat, but to insure the gradual 
liberation of the bleaching agent it is necessary to control 
these factors. If, however, the sodium hydrate formed 
by the decomposition of the peroxide is allowed to accu- 
mulate, it may cause damage to the fabrics and give them 
a harsh feel when finished. After solution of the perox- 
ide of sodium the alkalinity is generally neutralized with 
sulphuric acid and a slight excess of acid added. The 
hath is then brought to a state of faint alkalinity by means 
of ammonia. Sodium silicate is sometimes used to neu- 
tralize the acid, but it is not so good as ammonia. Sodium 
and ammonia phosphate, with or without ammonia, are 
also employed in making up the bath and frequently mag- 
nesium sulphate (Epsom salts). The latter body is 
weighed out in the proportion necessary to neutralize the 
liberated caustic soda, dissolved in a little water, and 
slowly added to the bath with constant stirring. It reacts 
with the sodium hydrate, producing sodium sulphate and 
magnesium hydrate thus: 2NaOH + MgSO, = Mg 
(OH), + Na,SO,. 

Magnesium hydrate has no action on animal or vege 
table fibers, and the bath can be used just as it is. When 
magnesium sulphate is used, a bath of sulphuric acid 
should always be employed afterwards, to dissolve any 
magnesia adhering to the goods, followed, of course, by 
a thorough washing with water. It is also necessary to 
see that the goods are free from soaps, or magnesium 
soaps will be formed which will protect the fibers of the 
goods from the action of the peroxide. The peroxide 
should always be dissolved in a separate vessel and al 
lowed to settle, the clear liquor being drawn off into the 
bleaching vat. In this way the greater part of the im 
purities are removed. Thus iron oxide and alumina will 
have been precipitated as hydrates or phosphates. The 
clear solution is then heated in the vat to a temperature 
of about 40 deg. Cent. and the goods entered. 


BLEACHING 


Where piece goods are being bleached it is advisable 
to have some mechanical form of dolly or winch with 
which they can be worked, or to insure continual circula- 
tion of the liquor by means of a pump. This is very im- 
portant, since, in the absence of this precaution, there is 
insufficient circulation and the weight of the goods often 
prevents their thorough saturation or the removal of the 
used liquor, and uneven bleaching results. As a rule the 
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goods should be worked continuously for about three 
hours, after which they may be left for a further period 
of twelve hours. The bleaching vat must be provided 
with a perforated tap, which can be fixed in such a way 
as will insure that the goods are completely immersed, 
and the volume of water must, of course, be sufficient to 
allow of this. 

The reaction of the liquor should be tested from time 
to time and, if necessary, corrected. It is also desirable 
to test the strength of the liquor with regard to hydrogen 
peroxide and, if necessary, to strength the bath. In the 
ibsence of this precaution it sometimes happens that the 
liquor becomes so weak that bleaching ceases. After he- 
ing thoroughly saturated with the liquor, goods are some- 
times taken out and exposed to the air to complete the 
bleaching. This, however, must never be done with cot- 
ton goods, and the writer does not approve of it under 
any circumstances. 


Goop Witt on Woot 


Sodium peroxide is adapted for bleaching wool (loose 
wool, yarn or fabric) mixed fabric (half wool and half 
silk), silk (chappe, bourette, tussah), hair, straw, ivory, 
etc., a very pure end permanent white being obtained, in 
contrast to the merely temporary bleach furnished by 
sulphur dioxide, especially on wool. Owing to its con- 
siderably higher price than bleaching powder, sodium 
peroxide is often thought of less importance in the 
bleaching of cotton, though it is used for half-woolen 
goods. With these latter fabrics sulphur bleaching is 
attended with some difficulties, the cotton being more or 
less tendered by the sulphurous acid, in consequence ot 
which the addition of alkalis is necessary. These, how- 
ever, are inadmissable on account of their corrosive ac- 
tion on the wool; whereas sodium peroxide does not in- 
jure either kind of fiber, and can therefore be used for 
bleaching the mixed fabric. 

Sodium peroxide is also used for fine cotton goods and 
laces, and fine cotton or mixed hosiery and underwear. 

For fine cotton goods, laces, hosiery, etc., the follow- 
ing bath may be used: 


100 gallons water. 
1024 pounds sulphuric acid of 168 deg. Tw. 
8S pounds sodium peroxide. 
14 pound sodium phosphate. 


Before introducing the goods, sufficient ammonia is 
added to produce a slight alkalinity to the bath when 
tested with litmus paper. The bath is gradually heated to 
50 deg. Cent. when the goods are entered and worked. 


OTHER APPLICATIONS 
In addition to the foregoing textiles, sodium peroxide 


is suitable for bleaching straw, felt, wood, horn, Malacea 
cane, bones, ivory, bristles, sponges, wax, fats and oils. 


All the substances to be treated must first be thoroughly 
cleaned by means of soap or other detergents. 

In the case of wool or half wool it should be noted that 
unless completely freed from fat the material will not 
bleach. The best detergents in this case is a solution of 
ammonia, this alkali making the wool bright and preserv- 
ing its natural softness. Ammonia being volatile, there 
is no risk of its remaining in the wool after the cleansing 
process. Potash or potash (potassium carbonate) soap 
may also be used for cleansing wool, the natural softness 
of which is retained under this treatment, whereas so- 
dium carbonate makes the fiber hard. An excess of alkali 
should be avoided especially for fine wool, since it makes 
the wool yellow, which yellow tinge is a fast color and 
cannot be afterward eliminated by the sodium peroxide, 
or in fact any other bleaching process. 

Cotton goods must be thoroughly bottomed, steened 
overnight in diastafor, soured, washed, boiled eight hours 
in a -t per cent solution of 40 parts soda ash, 55 parts 
caustic soda, 5 parts soap, washed, soured and washed. 

For woolen, worsted or merino yarns or piece goods the 
use of % to 1 per cent of Marseilles soap along with a 
little ammonia is recommended, while for the second 
washing the water should contain a little ammonia and 
about 4 per cent of Turkey red oil. 

For carpet yarns or other woolen yarns of very low 
quality about 1 to 2 per cent of sodium carbonate, with a 
little soap and about % per cent of Turkey red oil seems 
about right, it being desirable to free these from fatty o1 
greasy matters as cheaply as possible before bleaching. 

Since metals and metallic salts exert a catalytic action 
on the bleaching liquor, and therefore cause the liberation 
of oxygen to proceed too rapidly, the bleaching liquor 
should always be prepared in a perfectly clean and well 
bleached wooden vat, an enameled pan being used when 
the- quantity is small. Where direct steam is used. for 
warming the liquor—as in small plants or trial bleachings 
—lead or earthenware pipes alone are suitable, cast iron 
pipes being barred on account of their liability to rust. 

At a sufficiently low temperature sodium peroxide dis 
solves in water containing acids, hydrogen peroxide and 
the corresponding sodium salts being formed. In most 
bleaching processes for wool, silk, etc., the sodium per 
oxide must be dissolved in acidified water, in order to 
neutralize the caustic soda, which would otherwise tender 
the fiber. If sulphuric acid be used for this purpose, the 
neutralization proceeds in accordance with this equation - 
2NaOH + H.,SO, = Na,SO, + 2H,O, the solution 
then contains sodium sulphate, which has no weakening 
influence on the fiber. Pure water alone must be used 
for dissolving peroxide of sodium, and the acid used 
must also be pure, because in the case of impure water a 
certain amount of oxygen would be wasted for the oxida- 
tion of the impurities. 

The water used for making the bleaching liquor should 
also be as cool as possible, this being a condition essential 
to the preparation of a solution containing caustic soda 
and hydrogen peroxide at the same time. 











$22 AMERICAN DYESTUFF REPORTER 


Warm water causes the liberation and consequent 
waste of the oxygen from the peroxide and a consider- 
able rise in temperature always occurs during the dis- 
solving of the sodium peroxide, and care (and ice if nec- 
essary) must be used to keep it down. 


PREPARATION OF BLEACH LIQUOR 


The bleaching liquor is usvally prepared by sprinkling 
the sodium peroxide powder, from a kind of dredger, 
into the already acidified water, in small quantities at a 
time, care being taken to keep the water in motion by 
stirrers and agitators. Among other disadvantages, the 
addition of larger quantities of peroxide to the water at 
any one time is attended with considerable waste of 
oxygen. Sodium peroxide is neither combustible nor 
liable to spontaneous combustion. 

By itself, sodium peroxide cannot be exploded by pre- 
cussion or shock, or even by the heat of the blowpipe 
fleme, though on account of its powerful oxidizing action 
on most organic substances it is capable of igniting cot- 
ton, wool, straw, etc., especially in the presence of mois- 
ture. In adding sodium peroxide to the bath, care must 
be taken to see that none of the powder is spilled, or, in 
the case of a bleaching kier, dropped between the false 
bottom or sides and the lead coil. The powder must be 
taken out of the drum or tin by means of a clean metal 
scoop, which must be perfectly dry, to prevent any de- 
composition of the peroxide. For the same reason the 
drum, etc., must be tightly closed after any of the powder 
has been taken out. 

Before entering the goods to ke bleached the liquor 
must be tested with litmus paper and if the liquor is neu- 
tral or acid it must be rendered alkaline. 

The bleaching vat should be of hard white wood o1 
slate, made in such a way that no iron or other metal can 
come in contact with the bleaching liquor. The only metal 
which is safe to use is lead, but wood is better. A new 
vat and all its fittings which are likely to touch the liquor 
or the goods must be well boiled out with soda ash and 
washed and then thoroughly soaked with sodium peroxide 
solution at % per cent containing 0.675 per cent of com- 
mercial sulphuric acid. Enough of this solution should 
be used to fill the vat or kier to above the level of the 
frame which holds the goods down under the liquor, the 
idea being to remove any impurities and coloring matters 
present in the new wood. The temperature is raised to 
140 deg. Fahr. and allowed to stand overnight. Next 
morning the contents are raised to boiling point; the vat 
or kier is then run off and washed out well, and it is then 
ready for permanent use. 

The vat or kier is heated by means of a lead steam coil, 
placed under a false bottom, entering at one end, coiling 
backwards and forwards, and finally going out at the side 
or end. An open steam pipe should never be used. The 
false bottom above the steam pipe prevents the goods 
from coming in contact with the pipe, and also allows 


any suspended solid matter to settle out. A movable per- 
forated top is provided, which can be fixed just beneath 
the surface of the liquor, thus insuring the complete im- 
mersion of the goods into the bleaching liquor. For 
piece goods a suitable dolly or jigger may be used. In 
practice it is generally found convenient to work with 
15 to 20 parts of water to one of goods. 


MetuHops oF BLEACHING 


Wool, wool felt, half wool (cotton and wool) fabrics, 
woolen yarn and woolen plush, can be bleached in the 
following manner: The goods are first thoroughly 
cleansed of all impurities by scouring with soap and am- 
monia or sodium carbonate, and well rinsed with clean 
water. 

To every 100 parts (by weight) of water, which must 
be free from iron, add 0.675 part of commercial sulphuric 
acid (66 deg. Baume), stirring this in well, and then 
sprinkle 0.5 part sodium peroxide in small quantities into 
the liquid, taking care that the whole of the peroxide is 
dissolved completely. The resulting liquor has a faintly 
acid reaction, and must be rendered alkaline to red litmus 
paper by the addition of pure potassium silicate (or am- 
monia) before the gcods are entered. The temperature 
of the bleaching liquor should be raised to 122 to 131 deg. 
Fahr., and maintained at that for from three to five hours 
by which time the bleaching will be complete. The goods 
are next thoroughly rinsed, then soured with a litile acetic 
or sulphuric acid and rinsed thoroughly again with clean 
water. 

During the bleaching process the reaction of the bath 
should be tested at intervals by means of red litmus paper 
(which should turn blue on immersion in the liquor) and 
if found to be acid must be rendered alkaline again by a 
fresh addition of silicate or ammonia. 

The bleaching liquor is usually not quite exhausted by 
one operation, and may be used for bleaching a second or 
even third batch of goods by carefully adding fresh 
liquor. 

The foregoing bleaching liquor forms a ™% per cent so- 
lution of sodium peroxide. For a 1 per cent solution the 
quantities of acid and peroxide must be doubled, and so 
on in proportion for all stronger solutions. In adding the 
potassium silicate to make the liquor alkaline care must 
be taken to prevent the undiluted silicate from coming in 
contact with wool, since it tenders the fiber; and this risk 
is also incurred when the liquor is too strongly alkaline 
(ammonia is the safest). In the aftertreatment of the 
bleached goods it is advisable to work them ir a soap 
bath, charged with a good textile soap. 

Sulphuric acid may be replaced by an equivalent quan- 
tity of magnesium sulphate, which must be free of chlor- 
ine, the goods being entered into water at 86 deg. Fahr., 
containing an amount of magnesium equal to 30 per cent 
that of the goods. After remaining a short time in this 
liquor the goods are taken out, and 10 per cent of sodium 
peroxide, calculated on the weight of the goods, is slowly 
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added to the liquor. The goods are then re-entered and 
left in the bath, at a temperature of 122 to 140 deg. Fahr., 
for two or three hours, after which they are taken out 
again, rinsed with water, acidified with sulphuric acid, 
and then rinsed again, until free from all acid in clean 
water. 

When sodium peroxide is used in conjunction with 
magnesium sulphate the reaction proceeds in accordance 
with the following equation: 4MgSO, + 4NA,O0, + 
7H,O = 4Na,SO, + MgO (OH), 3MG (OH), -+ 
3H,O,. 

Sodium sulphate, hydrogen peroxide, and magnesium 
perhydroxide being formed. The last named compound 
is particularly important in the case of goods that are 
difficult to bleach, owing to its comparative stability 
when heated. 


BatHus Usep IN PEROXIDE BLEACHING 


The following are a few types of baths employed in 
peroxide bleaching : 


1. Sulphuric acid and ammonium phosphate bath: 
Water 98 liters. 
Sulphuric acid, 16 deg. Baume, 800 grams. 
Ammonium phosphate, 300 grams. 
Sodium peroxide, 350 grams. 


2. Sulphuric acid bath: 
Cold water, 100 liters. 
Sulphuric acid of 66 deg. Baume, 1.35 kilos. 
Sodium peroxide, 1 kilo. 
The whole being made faintly alkaline with 
ammonia. 


3. Magnesium sulphate bath: 
Cold water, 95 liters. 
Magnesium sulphate, 3 kilos. 
Sodium peroxide, 1 kilo. 
To be used as generally described in the body 
of this article. 


Bleaching Silk—The amount of sodium peroxide used 
for silk is 12 per cent instead of 10 per cent, while 30 
per cent is used for tussah silk. The liquor is heated to 
167 to 194 deg. Fahr. for this material; but in other re- 
spects the operation is conducted in the same manner as 
for wool. 

Articles of white silk such as ribbons or silk and cot- 
ton mixtures (cotton with silk stripe mixtures, etc.) can 
All goods 


must be thoroughly cleansed with lukewarm soap first, 


be effectually bleached somewhat as follows: 


and washed in warm water. The bleaching liquor into 
which they are next entered is prepared by dissolving 
200 parts by weight of magnesium sulphate in 18,000 
parts of cold distilled water, 56 parts of sodium peroxide 
being stirred gradually and carefully into the solution and 
followed by 72 parts sulphuric acid. The liquor should 


be faintly alkaline, and maintained at a temperature of 
about 167 deg. Fahr., the goods being left in it for three 
to four hours and moved about from time to time. After 
removal from the bath the goods are placed in lukewarm 
water, acidified with sulphuric acid and containing a lit- 
tle bluing. They should be rinsed and before finishing 
should be passed through a solution of gelatine contain- 
ing a little acetic or citric acid for scroop. 

The quantities of materials given in this article are 
only given as indicators; they are liable to vary under 
local and other conditions, even some of the recipes given 
apparently vary, being from different localities and used 
under different conditions. Each peroxide manufacturer, 
however, has his own formula and can give his clients the 
best dope for his own product. The author’s idea is to 
present the general conditions.—Cotton. 


DYES AND THEIR NAMES 


Dyestuff nomenclature is quite rightly a standing griev- 
ance of all of us who have to use color. The trouble 
may be said to have originated with the German firms 
who insisted each on having its own distinctive prefix, 
which should designate the class to which the color be- 
longed as well as the firm: which made it. This was not 
too bad. A diamine color was a direct dyestuff manu- 
factured by L. Cassella & Co., and so on. Unluckily, 
however, the main classes of dyestuffs quickly became 
subdivided as color groups were discovered possessing 
slightly different properties from the original range. 
Thus another word was added to those already in use. 
Where it was merely a case of “fast” and “brilliant,” 
such as diamine fast yellow or brilliant benzo blue, the 
designation was made for an obvious purpose, the idea 
was successfully conveyed and no one can reasonably 
have been confused. Later came the “diazo” colors, the 
‘‘para” colors, the “fast to light” colors; after treatment 
accounted for a few more distinguishing marks, and the 
astonishing fact emerges that one firm of German manu- 
facturers alone had in 1914 no less than thirty-six differ- 
ent ways of naming substantive colors exclusive of shade 
marks (such as “B,” “4GL,” etc.). There were at that 
time six major and three or four minor firms, all engaged 
in the manufacture of roughly the same dyestuffs, com 
peting with each other in the selection of pleasant or 
high-sounding distinctive names for their own particular 
offspring, with the perfectly natural result that dyers and 
colorists had lost touch or had lost count. Cases were not 
unknown where the firms’ own travelers, who had inad- 
vertently left their reference books behind, had failed to 
recognize their own trade names. This confusion was in 
reality bad for the color makers. People refused to buy 
colors which could advantageously replace those in use 
for no other reason than that the name was strange and 
complicated. Occasionally a new color floated into im- 
mediate popularity, but in the main the dyer preferred to 
vo on using the old color, with the net result that by far 
the greater proportion of new colors placed on the mar- 
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ket never achieved a sale which made their manufacture 
a profitable undertaking. It is not contended that the 
German works did not overproduce so-called novelties 
which had little or no claim to general adoption, but an 
additional resaon for the failure of many new types of 
color was undoubtedly their unnecessarily complicated 
nomenclature. 

Since the war, matters have gone from bad to worse. 
All or most of the original German brands are still on 
sale, and in addition all the works in this country and 
America have concocted a new series of names, to the 
still greater confusion of the unfortunate buyer. We 
have been spared the necessity of learning many Amerti- 
can names by economic circumstances which do not per- 
mit American works to export in bulk to this country. 
In view of their strange and apparently irrelevant sounds, 
one is not unthankful. “Amanil,” “Osfanil,” “Awieo,” 
“Erie,” are some names taken at random from a list of 
American specialties prepared by Dr. Merritt Matthews. 
His list of some 230 different trade names by no means 
includes them all. 

It is too much; it is even futile, for the end has got 
lost in the means. Words that were coined to distinguish 
have only served to confuse. 


The complication of names has, however, gone on un- 
checked for so long that it is not easy to suggest a method 
by which the issue can be simplified, for it is only fair to 
recognize that certain colors have always been popular 
and have come to be regarded as indispensable. Their 
names, too, are known in every corner of the world where 
dyeing is practised. It would be manifestly unfair to 
invite the proprietors of these names to throw them into 
a common pool. But there are, on the other hand, hun- 
dreds of names with which the dyer is acquainted only 
through the medium of the handbooks lavishly distrib- 
uted by the German firms before the war. The limited 
application which many of them found is a proof that 
their names were no particular attraction. 

There would be little or nothing to lose by merging 
them into a general classification which, with a distin- 
guishing mark for the manufacturing firm, would show 
the buyer immediately the type and properties of any 
dyestuff under review. 

\ further source of irritation is the arbitrary labeling 
of colors with shade marks. Here, again, there is no 
system. It might reasonably be supposed that a red 
“6B” would be bluer than a red “4B."") Assume both col 
ors to be of the same class, manufactured by the same 
firm, and it usually is bluer. If, though, the colors are 
of a slightly different character, anything may happen. 
If they are made by different firms, the marks are use- 
less for comparison unless the brands are exceptionally 
well known. That is to state in effect that where patent 
rights have run out and manufacture has become common 
the cempeting firms have given their imitation product a 
name and mark not so dissimilar to the original as to ob- 
scure the fact that the new color has a relation to some- 
thing already well known. The motive here is obvious, 


but we have only that to thank for any little system that 
can be discerned. 

Now that the world’s capacity for color production is 
from two to two and a half times the largest possible 
steady consumption, it seems clear that the majority of 
factories must manufacture much less than their maxi- 
mum, while others will probably close down altogether. 
There is the additional possibility that following the 
precedent of arrangements concluded with France and 
Italy the German interests will reach a working agree- 
ment with British makers. The Germans themselves are 
much more closely bound together than they were be 
fore the war, and there is considerably less competition 
between them. 

With these three favorable factors operating towards 
simpler working, is it too much to hope that when the 
time is ripe the manufacturers concerned will take pity 
on the unfortunate user and try to evolve some order 
out of the present chaotic conditions of dyestuff nomen- 
clature -—Textile Recorder. 


HIGH POLISH FOR COTTON YARN 


A high polish on yarn is usually obtained by means 
of friction, says Textile World. Waterproofing var- 
nishes are common, the most useful being made from 
shellac. After being applied to the yarn or thread and 
dried, the latter is subjected to friction to develop the 
luster. Ancther waterproofing substance is Japan wax. 
This is dissolved in water with the aid of crystal soda. 
The proportions follow: Water, 1 gallon; Japan wax, 
3 pounds; crystal soda, 1 pound. The exact strength 
of this solution must be determined according to the 
conditions of its use. For some purposes it is diluted 
with starch paste, but it is believed that for the present 
purpose this would not be satisfactory. Caseine, in 
the form of a solution made with ammonia, seems to be 
practical for the purpose. It not only takes a luster, 
but it is waterproof to a great extent. A caseine solu- 
tion is prepared as follows: The caseine is stirred up 
with a little water to make a thin paste, then add one- 
tenth of ammonia or borax on the weight of the caseine. 
The resulting solution is to be diluted to the proper 
consistency. Another method of waterproofing which 
when finished will take a polish is to prepare a solution 
of gelatine in water of the proper consistency, impreg- 
nate the thread with it and afterward treat with a solu- 
tion of chrome alum or formaldehyde. This will effect 
a hardening of the gelatine, permitting imparting a 
luster when finished. 

According to B. P. 186,878, British Dyestuffs Corpora- 
tion prepares new intermediates by treating nitroso-de- 
rivatives of oxyalkyl-arylamines or oxyalkyl-alkylaryl- 
amines, or #m-thydroxy-oxyalkylarylamines or m-hy- 
droxyoxy alkylalkyl-arylamines by treatment with nitrous 
acid, and in the case of secondary amines transforming 
the nitrosamine with hydrochloric acid. 
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NOTES ON BACKCLOTHS 
3y RAFFAELE SANSONE 
ACKCLOTHS support the cloth in the printing 
B machine, prevent the blankets from being dirtied 
and the patterns from smudging. 

Any error in the position of the backcloth may create 
friction under the fabric, and if this moves to the right 
or left even a sixteenth of an inch this movement is 
quite sufficient to spoil the pattern. As a rule, there- 
fore, the fabric is placed over the backcloth while this 
is being stretched and opened out in the usual way 
before printing. 

Backcloths are usually cloth with sufficient strength 
to stand the working strain of the printing operation. 
After cleaning they are usually printed or dyed in dark 
colors. This prevents waste, as constant use of the 
cloth in the form of a backcloth would soon wear it 
out. 

\Vhen their texture permits it, highly sized gray 
fabrics can be used as backcloths without requiring 
any preliminary treatment for even longer than is 
usually practised, as they can be little by little lib- 
erated of their size and require only a very short 
boiling out, or even no boiling out whatever, to bring 
them under suitable conditions for bleaching, dyeing, 
padding or printing. 

Few practical men consider the nature of the fab- 
If the 
same are too fine, a certain deterioration of the mate- 
rial takes place, while the blanket is little protected 


rics used as backcloths, and this is a mistake. 


and the color paste dirties it nearly in the same man- 
If, to the con- 
trary, the backcloth is too thick and contains project- 


ner as if no backcloth were employed. 


ing lines warpways, weftways, or in both directions, 
and fine designs have to be printed, the cloth assumes 
over its surface, when pressed against the cushion 
formed by the blanket, and wadding covering usually 
placed round the pressure bow], a series of curves sepa- 
rated by small grooves, that render all effects produced 
irregular. 

Some printers dry the backcloths before re-employ- 
ment. This is of advantage with light patterns; but 
when heavy patterns are to be produced on light cloth, 
or when the backcloth is employed on the duplex 
printing machine, it only complicates matters, as the 
hardened color paste, that might be deposited on the 


‘surface of the material, produces irregular effects on 


the cloth printed just above and renders the cleansing 
operations more difficult. For this reason, in well- 
organized works the backcloths are washed directly 
they leave the printing machine, so that the wet color 
paste they contain on their surface can be easily 
washed out. 

A type of backcloth washer consists principally of a 
wooden or iron vat, on the bottom of which are fixed a 
series of narrow wooden rollers, so arranged as to 
work below the liquor used for treating the goods. On 
the top of the vat are placed the corresponding num- 


bers of squeezing cylinders, in such a manner that the 
cloth on coming from the rollers below is squeezed 
between each impregnation. It is treated on this ap- 
paratus with a warm sodium carbonate bath kept at 
the boil. Although the extraction of the color paste 
is never completed on this apparatus, it is sufficient 
for many purposes, and the cloth as it leaves the same 
can be simply dried on drying cylinders and used 
again on the printing machine. The washing and dry- 
ing operations on each backcloth are repeated as may 
be convenient. 

The backcloths are either changed when dirtied 
after each passage through the printing machines, or 
are used over and over again until they are too dirty. 
This system of continually changing the backcloths 
is that generally practised everywhere. The backcloth 
is brought on a wooden shaft before the printing ma- 
chine, where it is joined to the backcloth to be changed. 
\When the machine is started for the first time the task 
of the printer offers a certain difficulty, for he has to 
stop the machine, raise the engraved rollers, and pass 
the backcloth under the cloth to be printed, avoiding 
the formation of creases or plaits, which would cause 
irregularities in the patterns. 

If the pressure bowl is supplied with a tape, the 
operation is greatly facilitated. If there is no tape, 
the end of the backcloth is pinned to the blanket as it 
enters and is thus drawn round the’ bowl, where it is 
spread out till all creases or plaits disappear. It is 
then wound on the shaft which draws it out of the 
machine during working. 

In this process the continuity of the printing lasts 
as long as the backcloth, unless the printer is able to 
paste together the end of the finished backcloth and 
the front edge of the next piece to be treated, so as to 
draw the new piece through without stoppage. This 
task is difficult, however, and many printers prefer to 
stop the machines as each piece is finished rather than 
run the risk of spoiling the accuracy of the designs, 
which would invariably occur if too much starch were 
used in joining up, or if through an imperfect join the 
pieces separated during the running of the machine. 
Should this happen, the printer would have to enter 
the backcloth by fixing the blanket as described, while 
several yards of the printed goods would have been 
spoiled—The Textile American. 


DYEING MIXTURES CONTAINING CELLU- 
LOSE ACETATE SILK 


R. RENE CLAVEL has taken out a patent (182,- 
844) for dyeing woven or knitted union or mixed 
fabrics consisting partly of cellulose acetate, and partly 
of cotton, linen, artificial silk of the cellulose type, wool 
or other threads, or fibers or filaments, natural or 


artificial. silk, film, or other form, which is based on the 
discovery that certain groups—' '~>--yl groups, amino 
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active in the sense that they enable the dyestuff to enter 
the chemical reaction or combination with the cellulose 
acetate, and that these dyestuffs, whether of the direct,. 
acid, basic, vat or other class, and whether soluble or 
insoluble in water, will dye cellulose acetate silk. 

According to the present improvement the fabric is 
dyed with a direct, mordant, acid or other dyestuff appro- 
priate for the cotton, linen, wool or other non-acetate por- 
tion of the fabric, and non-active or insufficiently active 
for the cellulose acetate. and the cellulose acetate portion 
of the fabric with a dyestuff of the active character re- 
ferred to. An alternative is to dye both the cellulose 
acetate portion and the non-acetate portion with a dye- 
stuff suitable for dyeing the non-acetate portion and hav- 
ing the active character which renders them capable of 
dyeing the acetate portion. 

Where different dyestuffs are used for dyeing the ace- 
tate and non-acetate portions of the fabric, their colors 
or shades may be matched or appropriate to each other, 
so as to obtain solid or uniform shades on the union or 
mixed fabric or dyestuffs of different colors or shades 
may be employed to obtain differences of color or shade 
between the cellulose acetate portion and the non-acetate 
portion. 

Separate dve baths may be employed for the dveing of 
the respective portions of the fabric, or a single dye bath 
may be used containing both a dye bath suitable for the 
non-acetate portion and a dyestuff or dyestuffs of the 
active character for the cellulose acetate portion; or a 
single bath may be employed containing a dyestuff of the 
active character which is also suitable for the non-acetate 
portion of the fabric. 

When separate dve baths are used for the different 
portions, the order of dyeing the respective portions may 
vary, either the non-acetate portion or the acetate portion 
being dyed first, the material being washed between the 
respective dyeings. 

The dyed fabric may, with advantage, be treated with 
a bath containing an organic acid, such as formic o1 
acetic acid and oil emulsion; for example, one consisting 
of olive oil and olive oil soap. 

By way of illustration the union or mixed fabric may 
be dyed with a direct, mordant, acid or other dyestuff or 
dyestuffs appropriate for the cotton, linen, cellulose silk, 
weol or other threads, filaments or fibers of the fabric, 
which do not possess the active character at all or suffi- 
ciently for dyeing or adequate dyeing of the cellulose 
acetate, and then the fabric or the cellulose acetate por- 
tion with a selected dyestuff or dyestuff of the active 
character, of a color or shade matched or appropriate to 
that of the dyestuff or dyestuffs used for dyeing the cot- 
ton or other portion of the fabric, the dyeing with the 
active dye or dyes being carried to the necessary point 
to attain solid or uniform shades on the union or mixed 
fabric, or it may be any desired difference of relative 
shade between the cellulose acetate portion and the other 
portion of the fabric. 

For instance, a1." -; fabric consisting partly of cotton 
and partly of cellu’ se acetate silk may be first dyed up 
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with a sulphonated direct dyestuff and then after wash- 
ing, be dyed in a bath of a selected dyestuff of the active 
character referred to, approximating in color or tone to 
that of the cotton dye, the dyeing being continued in the 
second bath till a solid shade has been obtained on the 
union fabric 

Instead of dyeing first with the dyestuff inactive or in- 
sufficiently active to cellulose acetate and afterwards with 
the dye active thereto, this procedure may be reversed, or 
both classes of dyestuff may be used in a single bath for 
dyeing the cellulose acetate and non-acetate portions in 
one bath, or a dyestuff or dyestuffs of the active character 
may be used for dyeing both the acetate portion and the 
non-acetate portion of the fabric in one operation or 
separately. 

In any case, the dyeing of the cellulose acetate portion 
of the fabric, whether in a separate bath or in a single 
bath with the other portion, may be effected with salts 
such for example as magnesium chloride, stannous chlor 
ide or zinc chloride, which are capable of forming double 
salts with basic dyestuffs. These salts may especially be 
used where non-sulphonated or mono-sulphonated basic 
dyestuffs of the active character are employed for dve- 
ing the cellulose acetate. 

Example 1—A dye bath of a direct cotton dye is pre- 
pared as usual, and a union fabric of cotton and cellulose 
acetate silk is worked in this until the cotton has been 
dved sufficiently. The fabric is then washed and is trans- 
ferred to an aqueous dye bath containing Induline in sus: 
pension in presence of acetic acid, and is ‘treated in this 
bath at about 60 to 70 deg. Cent. until the cellulose ace- 
tate is dyed to the same shade as the cotton, or to a de- 
sired different The dyed fabric may then be 
washed in a bath containing acetic or formic acid and 


shade. 


oil emulsion consisting of olive oil and olive oil soap, at 
about 15 to 35 deg. Cent. 

Example 1]—A union fabric of cotton and cellulose 
acetate is dyed in a way similar to Example I, except that 
the order of the baths is reversed, the fabric being first 
treated in the Induline bath and then, after washing, in 
the bath of the cotton dye. 


Examfle 111—A union fabric of tannin-mordanted 
mercerized cotton, or tannin-mordanted cotton, and cellu- 
lose acetate silk is treated in a single aqueous dye bath of 
a basic dyestuff possessing the active character before 
referred to, e. g., Fuchsine at a temperature of about 60 
to 70 deg. Cent. until a desired depth of shade is ob 
tained on the whole fabric. The dyed fabric can then be 
washed in a bath of acetic or formic acid and oil emulsion 
consisting of olive oil and olive oil soap, at about 15 to 
35 deg. Cent. 

In any of these examples a salt of the kind capable of 
forming a double salt with basic dyestuffs may be added 
in a proportion of, say, about 300 grams per liter, to anv 
of the baths in which the acetate portion is dyed sep- 
arately or together with the other portion. 

The dyeing may in any case be performed in a foam 
bath or ina water bath—Dyer. 
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OXYCELLULOSE: ITS FORMATION AND 
REACTIONS 


(Continued from page 410.) 


of standard conditions in order to obtain comparable re- 


sults. Figures are given in the following table: 


———— Oxycellulose “Copper 


Observer Source Agent No.” 
Schwalbe & Becker®®. Cotton Hypochlorite 11.0 
Schwalbe & Becker®". Cotton Permanyanate 8.uU 
Schwalbe*! ......Filter paper Bleaching pdr. 7.9;7.6 
Schwalbe®* §..5.0.2.. Cotton Hydgn. peroxide 5.8 
DOBRO oc kcateaes Cotton Ozone 14.96 ; 16.9 
NPE Ss dhiss aicieane (?) “lectrolytic 39.5 (max.) 


Knecht®*® and Hagglund™ have suggested modifications 
of the procedure adopted by Schwalbe. 

The reduction of solutions of other metallic salts has 
also been described. Thus Dietz® observed that oxycel- 
lulose in Nessler’s solution at the ordinary temperature 
was colored brown at first, and then rapidly assumed a 
gray color; the intensity of color was proportional to the 
yellow color obtained with alkalis. 

In addition, Harrison®* has recommended a reagen‘ 
containing 1 pei cent silver nitrate, 4 per cent sodium 
thiosulphate, and 4 per cent sodium hydroxide, with 
which the material to be tested is boiled or steamed, the 
presence of oxycellulose or hydrocellulose being shown 
by the formation of stains. The effect is enhanced by 
previous treatment with a hot 1 per cent solution of 
phenylhydrazine in glacial acetic acid followed by thor- 
ough washing with dilute acetic acid. Finally, Knecht*” 
states that oxycellulose prepared by the action of potas- 


sium permanganate reduces ferric salts. 


(C) Dyrmne Tests 


The increased affinity of oxycellulose, compared with 
cellulose, for basic dyes was first observed by Witz,’ who 
protected oxidation as a means of obtaining specialized 
dyeing properties.” The affinity for methylene blue, in 
particular, has been largely used both qualitatively and, 
Nishida*®* has 


determined the excess of the dye by titration with titanous 


for comparative purposes, quantitatively. 


) 


chloride, while Vignon,*® Doree,?‘ *°** and others have 


sed a colorimetric method. Kita,®? however, has im- 
pugned the quantitative value of the test, as he considers 
that the quantity of dye adsorbed is influenced by the 
degree of subdivision of the substance under examina- 
tion and that there is no proportionality between the 
quantity of oxycellulose and the amount of methylene 
blue adsorbed. 


o 


consider that the 
mineral matter in cotton acts as an adsorbent for methyl- 


Rona and Michaelis® 


ene blue, so that this effect must be taken into account in 
measuring the adsorption due to oxycellulose, which 
often contains mineral matter introduced during the oxi- 
dation in addition to that originally present in the cotton. 

Knaggs* has used the benzopurpurine test (devised by 
Knecht** to de‘ermine whether cotton has been mercer- 


ized) to show the presence of oxycellulose. The material 
under examination is washed with dilute hydrochloric 
acid and with water and dyed a deep shade with benzo- 
purpurine. On further treatment with acid, the shade 
becomes blue, and, on rinsing in water so that the red 
color on the unattacked cotion reappears, the oxycellulose 
remains blue-black in color. 

Scholl®* has proposed a test with a vat dye. The sample 
is warmed for a few seconds in a flavanthrene “vat” 
obtained by boiling 0.03 gram of flavanthrene with dilute 
sodium hydroxide and solid sodium hyposulphite (hydro- 
sulphite), washed, and exposed to the air or treated with 
hypochlorite to develop the color, and the yellow product 
is finally boiled with 2N-sodium hydroxide, when the 
color is again reduced to blue at a rate proportional to the 
reducing power of the modified cellulose. 
becomes blue immediately. 


Oxycellulose 
Ermen*? has adopted the fol- 
lowing modification of Scholl’s method: A few drops of 
a suspension of indanthrene yellow are added to a 10 
per cent solution of sodium hydroxide and the cloth to 
be tested is passed through the mixture, lightly squeezed, 
and held in steam. Within a minute, a deep blue stain 
appears where oxycellulose or hydrocellulose has been 
formed. The rest of the cloth, if it has been properly 
bleached, shows no trace of blue for at least five min- 
utes. If the cotton is washed, scoured and rubbed with 
soap, it is found that where reduction has taken place 
the dye is firmly fixed. 

Everest and Hall® state that although cotton fabrics 
are normally unaffected by immersion in a solution of 
tetrazotized benzidine which has been made alkaline by 
means of sodium carbonate, a yellowish brown color 
which is fast to washing, is developed if oxycellulose is 
present. 

Saget®® has suggested resistance to coloration by tetra- 
zoic dyes as a test for oxycellulose. 


(D) ApsoreTION OF VANADIUM 


Witz®* observed that oxycellulose exerted an attraction 
for a number of inorganic salts, in particular those of 
vanadium, which were withdrawn from aqueous solu- 
tions containing less than one part in a million. He 
demonstrated the adsorption by printing the tissue with 
an aniline black mixture 


(IE) Cotor REACTIONS 


The preduction of a yellow color on.boiling with dilute 
sodium hydroxide is usually considered to be character- 


The for- 


istic of both oxycellulose and hydrocellulose. 
mer alone is stated to give the color on steaming.“ 
Jandrier®® has recorded the following color reactions 
which he considered particularly characteristic of oxycel- 
lulose prepared by the action of potassium chlorate: To 
a few centigrams of one of the reagents mentioned below 
are added 1 or 2 cc. of a solution or suspension of oxycel- 
lulose, followed by 10 cc. of sulphuric acid, free from 
nitrous acid, carefully poured down the side of the tube. 
\t the junction of the liquids. cc'crations are formed in 
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the cold or on warming. Phenol gave a golden yellow 
color; alpha naphthol, violet; beta naphthol, or quinol, 
brown; resorcinol, yellow-brown; menthol or thymol, 
rose tints, gallic acid, green turning to violet in the sul- 
phuric acid, and morphine or codeine, rich violet. 

Berl and Klaye* tested the products obtained by the 
use of a number of oxidizing agents, and have recorded 
in all cases a blue coloration with iodine and zinc chloride. 
With iodine and sulphuric acid a blue color resulted ex- 
cept when the oxidizing agent was calcium permanganate 
(light brown), nitric acid (yellowish) and potassium 
chlorate (yellowish brown). Bumcke and Wolffenstein® 
record that “acid cellulose’ gives no coloration with the 
iodine reagents. 

Oxycellulose is stated to give rise to a violet dye, sol- 
uble in ether, when boiled with beta naphthoresorcinol 
and hydrochloric acid.*® The product to be tested (0.2 
gram) is boiled for one minute with 2 cc. of a 1 per cent 
solution of beta naphthoresorcinol and 2 cc. of concen- 
trated hydrochloric acid, with vigorous shaking, then 
cooled and extracted with ether, when the ether develops 
a reddish violet to violet color. 

Most oxycellulose preparations restore the color of 
Schiff’s reagent. 

Schwalbe and Becker®® have found that when a few 
drops of methyl orange are added to a suspension of a 
strongly acid oxycellulose in water, an orange-red results. 
The addition of a few cubic centimeters of a concentrated 
solution of sodium chloride changes the color to red with 
oxycelluloses generally (see Table 1). Hydrocelluloses, 
on the other hand, fail to give the coloration, so the test 
has been suggested as a means of differentiation. 


(F) Propuction oF FURFURALDEHYDE 


It is generally considered to be characteristic of oxy- 
cellulose that a larger proportion of furfuraldehyde is 
formed on distillation with hydrochloric acid (d. 1.06) 
than is obtained from cellulose. The furfuraldehyde is 
generally estimated as the phloroglucide, the results be- 
ing calculated from the tables given by Krober.®’ Cross, 
Bevan and Beadle'® appear to have been the first to study 
the reaction. The figures given in the following table 
show the variation which has been observed. 

Yield Fur- 
furaldehyde 
Oxidant (per cent) 
MWIMMORP cic'oes anes kens tate KCIO, and HCl Zi 
MIR oo stets Destalulescars KCIO, and HCl 0.8 
Cross, Bevan & Beadle’... CrO, and H,SO, 4.1; 6.3; 8.2 
NAOMI. Sn canis coatnetsceas CrO, and H,SO, 30: 3.1:°35 


Observer 





Nitrogen 
Substance Nitrated Nitrometer 
WONG ois Set mis Oe asa eared oon ea ee nite 13.5 percent 
CEP IOCGINIINE Oak. cases hi es cas 13.2 per cent 
Oxycethitiose (RMNO) oo. . .o.0 5s ieee eens 13.3. per cent 
COCO IUIEOSE GREE) oy. c closokklc cecaiaoee aie ds08.00 12.9 per cent 
Oxycellulose (Ca(MnO,),)  ....... 6 ee eee 13.25 per cent 
CEUGENMIOSE CERN) oc csen sisisictieceds ces 12.9 per cent 
Oxycelitose COO) socks 5%, 6 ccsisreieiies 13.0 per cent 


ANNE os Ss ron tis doa sae CrO, and H,SO, 3.0 
Me RMINI OE ig oko Nig wionduscasiie KMnO, and H,SO, 1.9 
PUGSUICONE So dicks iaskiwre dine Bleaching powder i 
Haas & Tollens®®.......... Nitric acid 2.6 
Faber & Tollens? .......... Nitric acid Zo 
MOI oes ia 5a Sa sida ticinan Electrolysis in KCl 17, 
Faber & Tollens? ........... 3romine and CaCO, 1.4;1.5 
Cunningham & Dorée27.... Ozone Lass 


Although Schwalbe and Becker® state that the produc- 
tion of furfuraldehyde cannot be considered as a charac- 
teristic property of oxycellulose, and Lenze, Pleus, and 
Muller** have suggested that methylfurfuraldehyde is 
formed, the work of Heuser and Stockigt*® would appear 
to confirm the earlier view. While the phloroglucide of 
furfuraldehyde is insoluble in alcohol, those of methyl- 
furfuraldehyde and hydroxymethylfurfuraldehyde dis- 
solve on warming.*® The proportion of phloroglucide 
soluble in alcohol obtained by Heuser and Stockigt was 
large in the case of hydrocellulose, lower in the case of 
cellulose, and much lower in that of oxycellulose, the 
color reactions with resorcinol, diphenylamine, and beta 
naphthol indicating that the soluble portion was derived 
from hydroxymethylfurfuraldehyde and not methy!l- 
furfuraldehyde. The identity of furfuraldehyde was 
proved by conversion into the phenylhydrazone. 


(G) Action or Heat 


Philip has stated that after hot calendering, yellowish 
to brownish stains appear when oxycellulose is present. 
These fade to yellow on standing. 


(H) Nitric Esters oF OxyYCELLULOSE 


Cross and Bevan® prepared the mononitrate of an oxy- 
cellulose obtained by the action of nitric acid, while from 
a similar source Bull’ isolated a product (N = 11.6 to 
11.9 per cent) the empirical formula of which approxi- 
mated to that of a dinitrate. Berl and Klaye*! have com- 
pared the nitrates obtained from a number of representa- 
tive oxycelluloses by means of a nitrating acid contain- 
ing 46.2 per cent of sulphuric acid, 42 per cent of nitric 
acid, 0.25 per cent of nitric oxide, and 11.5 per cent of 
water. The proportion of acid to oxycellulose was 50 
to 1 and the reaction was allowed to proceed for twenty- 
four hours at 19 to 20 deg. Cent. in each case. The prod- 
ucts differed but little in empirical composition from a 
cellulose nitrate prepared under the same conditions. 
Their results are incorporated in the following table: 





Solubility in Fixation of Relative 
Dumas Ether-Alcohol Methylene Blue Viscosity 
13.3 per cent 1.8 0.6 mgr. per gram. 10,000 
13.4 per cent a 2.4 mgr. per gram. 65.7 
ee 18.0 1.6 mgr. per gram. 5.05 
13.3 per cent 15:5 3.5 mgr. per gram. 9.1 
eases: 20.5 3.3 mgr. per gram. 11.1 
13.3 per cent 34.0 5.0 mgr. per gram. 79 
ie Aes 18.0 3.0 mg>. per gram. 7.2 
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Bumcke and Wolffenstein** have compared the action 
of nitric acid (d 1.48) on cellulose, “hydralcellulose” and 
“acid cellulose lactone.” The following table gives their 
results, the products in each case being separated into 
portions soluble in alcohol and acetone respectively : 
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periments with cellulose gave 40 per cent. Franchimont*? 
also examined the action of acetic anhydride in the pres- 
ence of zinc chloride, but does not appear to have identi- 


fied the product of the reaction. 





Nitrogen Content of Portion 


Soluble in 


Nitration of— Alcohol 
TAVGEAICCMINOSE oo kis a sie ineins Seduccenwes 


Acid cellulose lactone (from Schweit- 
BETS TCMBAME occ sinc onwnvsiowcants 


8.8 to 8.9 per cent 


Acid cellulose lactone (from boiling 
PUREE —anioa cia snbaresoya eames sion 8.1 to 8.3 per cent 
CONE Seiki cdinen ce bein Scns saSeae 8.6 per cent 


Rotation of Portion 
Soluble in Alcohol, in 
— Acetate Solution 


Explosion Point 
of Portion 





Acetone Soluble in Alcohol Conc. Obs. Rot. 
8.2 per cent 187 to 189° C. 18.3. per cent YP 
8.2 per cent 188 to 191° C. 22.6 per cent 1" 2a 

8.8 percent 0° 30’ 
7.8 per cent 184° C. 17.81 per cent Yr 2 

17.78 per cent 1° 8’ 
7.9 per cent 191 to 193 C. 20.3 per cent 1" 2" 





Vignon** compared the nitrates obtained under the 
same proportion of nitrogen, though they differed in 
their behavior towards Fehling’s solution, potassium hy- 
droxide (d = 1.3) and in the amount of furfuraldehyde 
isolated on distillation with acids. He concluded that the 
conversion of cellulose into its oxy and hydro derivatives 
was without profound effect on the molecular structure. 

Piest™* has ascribed certain abnormalities noticed in 
the viscosity of nitrocellulose to the presence of the esters 
of beta oxycellulose. 


(J) Action oF Acetic ANHYDRIDE 


The action of acetic anhydride and sulphuric acid on 
a number of preparations of oxycellulose has been exam- 
ined by von Hardt-Stremayr*® who used the technique 
described by Skraup and Konig,*® and isolated alpha 
octoacetylcellobiose in amount varying with the oxidizing 
agent previously employed. 


Yield of 
Octoacetylcellobiose 
I PSO shnr doh osc brs, Rie wthdiatonas wactnuat REIS 25 per cent 
"EMEA AIOCUMNOGE Alaa nce auselv cee dnewieaieins 
Oxycellulose (KCIO, and HCl)............ 


Oxycelatose (EINO) sin... 00 ca ccna teed oss 


25 per cent 
10 per cent 
16 per cent 


He concluded that oxycellulose contained a smaller 
number of cellobiose groups than cellulose. By the action 
of acetic anhydride in the presence of zinc chloride, 
Vignon and Gerin™ obtained an acetate which resembled 
that isolated from cellulose under similar conditions, but 
retained strong reducing properties. It is described as a 
tetra-acetate. Ocertel*® who used an oxycellulose pre- 
pared electrolytically, and treated it in a similar manner, 
observed that oxycellulose was more readily esterified 
than cellulose and that the product dissolved more com- 
pletely in acetone, the laevorotatory power of the solution 
being relatively lower. While the acetates prepared from 
cellulose contained about 62.5 per cent of combined acetic 
acid, those from oxycellulose contained 59 to 60 per cent. 
Acetoylsis by Ost’s method’* yielded 30 to 31 per cent 
of crystalline cellobiose acetate, whereas comparative ex 


(K) APPEARANCE OF THE OXIDIZED FIBER 
Vetillart*® microscopic examination 
shows that oxidation is accompanied by diminution in 
the length and width of the fiber. Permetier** states that 
the oxidized fiber does not swell like ordinary cotton 
when brought into contact with “cuprammonium.” 


According to 


(L) Acrtp Hyprotysis 


Vignon*? compared the relative copper reduction of 
the soluble products obtained by treating a number of 
celluloses, oxycelluloses and hydrocelluloses with dilute 
hydrochloric acid at 100 deg. Cent. for six hours. The 
figures obtained in the cases of oxy and hydro cellulose 
were high compared with those obtained with cellulose. 
Schwalbe*® has attempted te place the reaction on a 
quantitative basis for purposes of comparison. 


(M) ALKALINE Hyprorysis 

The alkaline hydrolysis of oxycellulose has been stud- 
ied by Tollens and his collaborators,‘ *' who treated the 
material obtained by the action of potassium chlorate and 
hydrochloric acid on cellulose with boiling milk of lime 
and isolated isosaccharic acid and dihydroxybutyric acid 
from among the soluble products of the reaction. 


(N) 


ADSORPTION OF FORMALDEHYDE 


Beltzer*’ states that oxycellulose absorbs large quanti- 
ties of formaldehyde and yields a very tough product. 


(O) ApsorPpTION OF MOISTURE 


Although it is generally stated that the normal moisture 
content of oxycellulose is lower than that of cellulose, 
Tsolated 
figures are given by Will** and by Heuser and Stockigt** 
whose figures for a number of preparations dried in the 


no trustworthy figures have been published. 


air show a veriation of from 2.6 to 8.4 per cent. 
(Bibliography on page following.) 
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USE OF TITANIUM IN DYEING AND 
MORDANTING 


In serial No. 2406 of the Reports of Investigations of 
the U.S. Bureau of Mines, Robert J. Anderson, the in- 
vestigator, has the following to say concerning the uses 
of this metal in dyeing and mordanting, coloring porce- 
lain, and in pigments: 

For use in the dyeing industry, titanium was exploited 
first in England by Barnes. In general the “ous” salts 
are powerful mordants which produce brilliant and stable 
colors. The salts used commercially are the sulphate, 
chlorides, fluoride, oxalate, tartrate, lactate, 
double alkali derivitates of these salts. The titanium 
compounds that have been successfully used in this con- 
nection find application as mordants and dyes for wool, 
cotton, mixed goods, and for paper. Titanium-potassium 
oxalate (TiOC.O,, K.C.O,, HO), titanium-sodium sul- 
phate (Ti,(SO,),, Na,SO,, 5H,O), titanous chloride 
(TiCl,), titanous sulphate (Ti,(SO,),), titanous sul- 
phocyanide (Ti(CNS),), and others, have found exten- 
sive application. 


and the 


Salts of titanium have been used also 
in dyeing shoe leather, and do not embrittle the leather 
as with salts of iron. 

Rutile (titanium dioxide) is employed for coloring 
glazes for pottery and enamels, both in chemical combi- 


cor checks. 
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nation and as a mechanical mixture. The shade of color 
depends upon the amount used. On account of its rela- 
tive cheapness, rutile has supplanted uranium compounds, 
which are too expensive for commercial employment. 
A little rutile has been used in making glass. The min- 
eral also finds application in making artificial teeth, to 
produce the color required for matching; the content in 
the paste from which the teeth are molded varies from 
0.5 to 5 per cent. The Foote Mineral Company, Phila- 
delphia, Pa., makes dental enamels from titanium com- 
pounds. 
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During the past seven years the use of titanium for 
pigments has developed rapidly, and this is probably one 
of the most important future uses of titanium. Titanium 
white—that is, titanium dioxide—appears to be very 
promising for pigments, since it is non-poisonous and has 
large covering capacity. It is used principally in admix- 
ture with barium sulphate, yielding a product similar to 
lithopone. One commercial product has the same spe- 
cific gravity (4.28) as lithopone of a well-known brand; 
it contains 25 per cent titanium dioxide and 75 per cent 
barium sulphate. The manufacture of titanium white 
has been developed abroad in Norway. 





Multi-Color Effects in Simple Piece 
Dyeing 


(Concluded) 


The Simplest Method—Loose Material—Tops—Differences in the Piece—Effect of Caustic Soda—Prepa- 
ration of Wool—Variations—The Selective Principle—Some Recipes—Heather 
Mixture Varieties—Crossbreds 


By REX CROSS 


HEN, there is the operation of drying, which 
could be made to do double duty. The air to 
which the wool is subjected may have supplied 

to it a small percentage of some active gas—sulphur 
dioxide, hydrochloric acid, chlorine or nitrous fumes 
This gas-treated wool would take dye quite differently 
from untreated wool. 


Cnuear Metuops 


These two methods—the varying of the scouring 
bath and the gaseous treatment during drying—would 
be very cheap indeed, and. would in nowise interfere 
with the mechanical progress of the raw material to- 
ward the loom. The working up of the treated mate- 
rial would be a matter for the designer. It could be 
mixed while loose with normal stock and would result 
finally in a kind of heather mixture when piece-dyed, 
or it could be spun to itself and woven into stripes 
The dyeing process in the piece would be 
normal in most cases. 

Here we may mention an advantage of procedure of 
this kind. We have already said that an obvious 
question was, “Why not dye part of the material?” 
We have seen patterns where part of the material had 
been dyed. The pieces had been made with a thread 
of dark neutral gray about every quarter of an inch. 
They came from the loom, therefore, white with a dark 
fine stripe. The white was dyed various colors and 
the final results were colored cloths with black pin 
stripes. The dark gray threads had, of course, taken 
some dye during the piece dyeing and had darkened 


into black. They had originally been dyed with some 
after-chrome black which was fast to acid dyeing. 


ADVANTAGES 


The advantages of this method of manufacture are 
several. In the first place, a great many pieces can be 
woven all alike, getting thereby the advantage of large 
lots over small. Only about one-tenth of the fabric is 
dyed previous to looming 





with all the gain which 
that implies. The large stock of woven goods is dyed 
as customers’ requirements come along. The varying 
fancies of the market are met much more promptly 
than under ordinary circumstances. The usual pro- 
cedure is to receive the orders, dye loose stock or yarn 
or warp, and weave. In the case of loose stock it has 
to be spun. In the last two cases rewinding or warp 
dressing and weaving are necessary. The difference 


in time may be a matter of weeks. For purely com- 


mercial reasons, therefore, it pays to dye a portion of 
the material woven into the cloth. The various pre- 
treatment methods we have suggested would be 
cheaper still. 

Finally, it is possible to get heather mixture by 
piece dyeing goods which have had no special treat- 
ment, though the fact is not generally known. It is 
done by deliberately exaggerating what is usually con- 
sidered a fault. 

The dyer, as a rule, tries to get his shades solid. 
What often happens, and what the dyer tries to guard 
against, is a certain skittery appearance. One way of 
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expressing it is to say that the fibers are not well cov- 
ered. The dye makers like to be able to describe their 
dyes as having good covering power. 


Tue Facrors 


Several factors go to the making of a skittery ap- 
pearance. The dyeing process may be at fault. Boil- 
ing may not be thorough enough, assistants may not 
have been added either of suitable kind or in suitable 
proportions, or in other ways something has been 
neglected. But the ultimate reason is that the fibers 
have inequalities in their dyeing properties. 

Not only do the fibers differ from one another, but a 
single fiber may differ in different portions of its 
length. This is easily understandable when one con- 
siders the origin of the fibers. On the sheep’s back a 
fiber of a few inches long is cozily embedded in the 
depths of the fleece at its root end, but the other is 
exposed to the weather and the sun and much wear 
and tear. At the root end it is thickly impregnated 
with the emollient grease. At the loose end the grease 
is largely rubbed away from it, especially at the sur- 
face. The epidermal scales may be badly worn, but in 
this respect will vary in different parts of the fleece. 

Anyone who has tried to dye a sheepskin a light 
shade will know how difficult it is to dye level. Apart 
from the difference between the root ends and the tips, 
which may be largely due to the dye not penetrating 
to the roots, the skin when spread out on the floor, 
when practically only the tips of the fibers are seen, 
shows much difference in appearance in different parts. 
A little experience of this kind will prevent surprise at 
the frequent appearance of skitteriness in dyeing wool 
goods. Coarser wools are more liable to this phe- 
nomenon than the finer qualities. But in varying 
degrees all wools can display it. 

En passant, we would remark that the selective or 
discriminating absorption of color is very beautifully 
and distinctly shown in the staining of objects for the 
microscope. 





A small piece of tissue—animal tissue, 


not woven tissue—may in its natural state be an abso- 


lutely uninteresting object when magnified. But the 
micrescopist will steep it in a solution of dye. Certain 


cells may also take the color and reveal themselves, 
A steeping in another dye may bring into prominence 
another set of cells. 

The scientific usefulness of this will be realized; 
but, what is more to our present point, these hitherto 
uninteresting objects are turned into works of art. We 
may add that the use of chemicals like salvarsan is an 
exceedingly important development of this selective 
and discriminating staining. Dyes were found which 
stain disease germs, but not the blood corpuscles. 
The dyes were slightly modified molecularly by poi- 
sonous radicles, and luckily for us the selective power 
was little altered, so the dye went to the germ and 
took the arsenic, etc., with it. 
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THE SELECTIVE PRINCIPLE 


The selective principle will also give a working 
theory of a practical principle known to some dyers, 
which ought to be known more generally. For a cer- 
tain shade two dyes may be used time after time with 
success. There it may be found that some lots will not 
dye solid. A good thing to try is to employ more than 
two dyes—say, four. Why should this act, as it un- 
doubtedly often does? 

Suppose the two dyes are a yellow and a blue. We 
can imagine that in the lots which are turning up skit- 
tery the tips and the roots of the fibers are not absorb- 
ing the dyes alike. 
than the roots. 
the tips. 


The tips may take more yellow 
The roots may take more blue than 
Why this is so may be obscure; perhaps the 
life history of the sheep from which the wool has come 
would explain something. But if the fact is as stated, 
the goods will really be a mixture of yellow greens and 
bluish greens, and will appear to the eye as skittery. 

But now suppose another yellow dye may go to the 
roots rather than the tips. Another blue dye may also 
behave oppositely to the one that has been hitherto 
used. Dye the goods with all four dyes and evidently 
there will not be as much difference between the roots 
and the tips as with just two dyes. On the law of 
chances and averages the additional dyes ought to 
mend matters. a 

Normal dyeing processes aim consciously or uncon- 
sciously at overcoming the selective properties of the 
fiber or the dye. By deliberately working in the other 
direction it is possible to intensify the selective effect 
so that a fabric has the appearance of having been 
made from material of different colors. 

It is usual to get compound shades by mixtures of 
dyes of one class. A class of dyes is composed of those 
having a strong family likeness, especially in regard 
to dyeing properties, and because their affinities for the 
fiber are similar they are the most suitable for work- 
ing with each other when getting compound shades. 
To get skittery effects it is necessary to go out of the 
ordinary methods. 

Instead of choosing those dyes which dye most level, 
an opposite principle is adopted; or in the case of 
dyes which can be applied in more than one way, the 
unusual method is adopted; or in the case of mixing 
dyes, not those of good compatibility but those of less 
compatibility will be chosen. 

lor instance, among the basics the Nigrosines give 
very skittery results. The direct cotton colors range 
from those which are practically acid dyes for wool to 
those which in union goods prefer the cotton and leave 
the wool nearly white. The wool dyer normally uses 
the former, but for the purpose of our present object 
those a little farther removed will be chosen. Some of 
the direct browns give skittery results on wool and 
have good fastness to light. 


The after-chrome dyes get their name from the 
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method most suitable for them. If they are applied to 
already mordanted wool they are apt to be very “mix- 
tury.” Ordinary acid dyes, and the direct cotton col- 
ors also, refuse, as a rule, to dye solid shades on 
chromed wool. 


SoME RECIPES 


A general governing principle is to combine dyes 
whose shades are as near complementary as possible. 
A few examples will give some idea of the dye baths 
to use: 


(1)—Coomassie Navy Blue RN............... YM 
SE oi Diedsc nin kedewdenebd kes Y% 
ME ese ihc ota vec ick By tankian aan 10% 
FRIES BED ITD oink iho ioc ikccewece 1% 

(or 4% sulphuric acid) 

(2)—Alizarine Cyanine Green powder.......... 1% 
NN it ick ahd Si ae ieee Sac chee we WY% 
SE EE 6.0 s auchadeneuscaacvnacwbes 10% 
FS ONE ecb ce ccccnacwn Kone adden tebe ae 

(or %% sulphuric acid) 

(3)—Ditewiphime Time 2. oon ccs cic ccs casecveses Y% 
TOI on dikes caaeesens ens WY%% 
IG cCASRELE66Uh ok oh akin meee ed aeae 10% 
Acetic acid ..... eae kacunleaie pipiens debe 2% 


(or %4% sulphuric acid) 


(4)—Chrome with 3 per cent chrome without 


assistant. Dye with— 
PN SSS ibe dew caer pemewewian 3% 
Co eee er errr ee Tre 34% 
PE aie kad ua Gaede Galena CeReue Y% 
i Wace cacedasouss Seeeaas pebeaes .- 4% 


(5) Chrome as (4). Dye with— 
Solochrome Black T (or Era Dark Blue B) 3% 
PO COU si624aninwcicheeratane unas 3% 


PI NE kes rac deeainntehadankadon’ VY% 


(6)—As (5), but with 4% Rhodamine in addi- 


tion. 


HEATHER MIXTURE VARIETIES 


‘ Although these dyeings give imitations of heather 
mixtures when the wool has been dyed either loose or 
in the form of stubbing, there is a difference. Take the 
first recipe. If a blue and a yellow had been dyed 
separately with Coomassie Navy Blue and Chryso- 
phenine, respectively, and the loose wool mixed, it 
would have been a distinct mixture of two shades. But 
the result from recipe (1) is not so clear cut. Not 
many fibers or portions of fibers are a pure Coomassie 
3ut all 
gradations are found between a dulled blue and a 
Although the effect would be classified 


Blue shade or a pure Chrysophenine shade. 


dulled yellow. 
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as of the heather-mixture order, yet there is a novelty 
about it. 

Recipe (2) emphasized this point to us because of 
something which happened years ago. Most dyers will 
have had experience of customers who have come to 
them with ideas of new colors and effects. They have 
found a plant with a leaf or a flower of a shade they 
have never seen before. Or they have come back from 
Or they have found 
and so on. 


the seaside with a pebble or two. 





a vase or a piece of jewelry 

The particular instance we were reminded of by the 
dyeing from recipe (2) was that of a manufacturer 
who had been struck by the play of color on the neck 
feathers of pigeons. He would wax eloquent over this 
color effect. By mixing bluish green wool with some 
reddish violet, an imitation of it was got. But, as the 
dyer was often told, nature still left art far behind. 
The reason was that the feathers shaded off from one 
tint to another by infinite gradations. To get these 
in the usual way was, to borrow a phrase from another 
sphere, outside practical politics. But recipe (2) does 
it beautifully. But, alas! there is always a fly in the 
dyer’s ointment; that manufacturer is dead, and we 
have not been able to put before him this latest attempt 
at his ideal. 


CROSSBREDS 


Although these mixtury effects can be got to a cer- 
tain extent on practically any cloth, they are better on 
crossbreds than on botany. By making blends from 
wools of obviously different tints the effect could be 
improved. “White” wools show noticeably different 
shades of white. Really they are mostly tints of yel- 
low. What is often referred to in the trade as “natu- 
ral” wool is a mixture of brown and white. This, of 
course, is an excellent basis for getting slubbing dye- 
ing effects from piece dyeing, and equally, of course, 
for getting slubbing-dyed-goods prices for the cloth 
which has been really piece dyed. Still closer imita- 
tions could be got if the loose stock were treated as 
mentioned earlier (chloring, etc.). 

The chief practical difficulty is that exact repeats 
could not be guaranteed. As a set-off to this, every 
lot would be finished first “show up.’ Under the very 
nature of the case, these small lots could not be entered 
time and time again in order to get one shade. After 
all, this is the chief bugbear of small lots. 
individually, more bothering with to get a shade than 


They take, 


large lots, and it is this which so unduly adds to their 
cost. Small lots, free from this handicap, would be 
turned out very quickly. Every one would be a dif- 
ferent pattern, and the multiplicity of patterns would 
not be the source of expense it is with ordinary wool 
but would have the advantage of offering a larger 
choice to the customers. The idea seems worth 
trying—Dyer and Calico Printer. 
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WHITE AND FAST COLORED DISCHARGES 

A process patented by the Calico Printers’ Association 
and George Nelson, M.Sc., (185,007) consists in print- 
ing mordanted and dyed cotton with discharge pastes 
comprising caustic alkali, with or without sulphoxylates 
and glycerine, for white discharge effects and together 
with vat colors for colored discharges, the fabric being 
then subjected to the usual operations. 

Mordants and Dyestuffs—(a) Dye chrome mordanted 
fabric with tannin in one operation, and then with the 
dyestuff in a second operation, or dye chrome mordanted 
fabric with the dyestuffs in one operation, and then with 
the tannin in a second operation, or dye chrome mordant- 
ed fabric with tannin and dyestuffs simultaneously in one 
operation with the addition of the usual assistants such 
as acetic acid. 

(b) Pad chrome mordanted fabric with a tannin solu- 
tion, dry and steam or age. By this method, the dyestuffs 
may be applied either before or after the tannin. 

(c) Mordant the fabric by impregnating with a solu- 
tion comprising a suitable chromium salt and tannin, 
with the addition of a suitable solvent such as acetic acid, 
age, wash and dye with the dyestufts. 

(d) Mordant the fabric with tannin first, then with a 
suitable chrome mordant, then apply the dyestuffs. 

If the cloth has been mordanted and dyed before the 
tannin takes place, then dyestuffs are used capable of dye- 
ing on the mordant, such as Chrome azurines, Chromo- 
phenines and Alizarines. The same dyestuffs with the 
exception of Alizarines, are employed if the mordanted 
cloth is dyed in one bath containing both dyestuffs and 
tannin. If the mordanted cloth is tanned before dyeing, 
dyestuffs such as Prune and Modern Violet may be 
employed. 

The white discharge pastes may contain sulphoxylates 
and glycerine as these additions show certain advantages, 
and both the white and colored discharges may have 
Rochelle salts added thereto. Many colors are, however, 
discharged by thickened caustic alkali solution without 
the additions. 

If the mordants and dyestuffs have been applied to the 
fabric in accordance with (a) and (b), the following dis- 
charge colors may be printed on: 

White Discharge-—9 \b. British gum solution (pre- 
pared from 3 Ib. British gum boiled up with 1 gallon of 
water); 3 Ib. caustic soda liquor, 60 deg. Tw.; 3 Ib. 
Rochelle salts. This mixture has a bulk of about 3% 
It is reduced in strength for printing, accord- 
ing to the depth of the engraving with gum solution. 

Colored Discharge.—1 gallon vat dye paste 20 per cent; 
21% gallons white discharge; 2% gallons hydrosulphite 
gum (prepared from 10 Ib. hydrosulphite boiled up with 
1 gallon British gum solution, making a total bulk of 
about 2 gallons) ; 1% gallon soap solution (prepared from 
1 lb. soap boiled and dissolved in 1 gallon of water); ™% 
gallon glycerine; 6 lb. Rochelle salts. 

If the mordants and dyestuffs have been applied to 
the fabric in accordance with (c) and (d), then the 
white discharge can be obtained by the mixing above, 


gallons. 
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but with the Rochelle salts omitted. The colored dis- 
charge is then as follows: 1 gallon vat dye 20 per cent 
paste; 2 gallons caustic soda 60 deg. Tw.; 2% gallons 
hydrosulphite gum solution (as before) ; % gallon Brit- 
ish gum solution; % gallon soap solution; ¥% gallon 
glycerine. 

The advantage of the improved process is that the mor 
danting and dyeing operations to produce the dyed 
ground can be done as soon as convenient after one an- 
other, and the fabric can then be preserved indefinitely 
and discharged whenever required—Dyer and Calico 
Printer. 


JURY AWARDS PRIZES FOR SILK SHOW 
POSTER DESIGN 


After a deliberation of nearly three hours spent in the 
careful examination of fifty-five sketches submitted in 
the International Silk Exposition poster contest, the jury 
has made the following awards: 

First prize $50, Mirzah de Kosenko, No. 33 West 
Sixty-seventh Street, New York; Second prize $25, 
Leonard Gussow, No. 186 Pulaski Street, Brooklyn; 
third prize $15, Irma Sompagroc, Natchitoches Art Col- 
ony, Natchitoches, La.; fourth prize $10, Flora E. Dex- 
ter, No. 243 West Twenty-first Street, New York. 

Honorable mention was made of designs by Armin 
Oswald, No. 353 West Fifty-sixth Street, New York; 
Andrew Avinoff, Napanoch, N. Y.; Richard Marwede, 
976 Anderson Avenue, New York; Ruth Wilson Lester, 
562 West End Avenue, New York; Natalie Bliss, Miss 
Alvine and M. D. Tunstall, Florence Wilde Studios, 63 
West Ninth Street, New York. 

The members of the jury were Howard Greenley. 
president of the Architectural League of New York and 
art director of the International Silk Exposition; Harvey 
W. Corbett, chairman, Committee on Competitions and 
Awards, Architectural League; Lee Simonson, stage de- 
signer, Theatre Guild, Inc.; J. Scott Williams, etcher 
and painter; Emil Fuchs, painter and sculptor. 

The fifty-five sketches presented a wide range of sym- 
bolistic design and brilliant color, and the four prize 
winners were very different in both subject and _ tech- 
nique. The first represented a colorful square of sill: in 
the conventionalized design of a leaping deer, against a 
background of black with vivid green lettering. The 
second pictured a Japanese silk reeler in black silhouette 
against an orange background. The third, especially 
commended for its idea, was a silk comet. the head 
formed of two cocoons and the brilliant streamer a flash 
of patterned silk. The fourth prize was given to a 
Chinese subject, somewhat too detailed in drawing, in 
the opinion of the jury, but very good in its suggestion 
of the quality of “silkiness.” 

“The purpose of the contest,” said Mr. Greenlev, “was 
not to secure a finished poster for the Exposition, but 
only to obtain suggestive sketches from which a poster 
design may be evolved. 
valuable.” 


The results have been most 
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BOTH ARE NEEDED 


OR some time we have been awaiting a favorable 
F opportunity for the presentation of the following 
Saturday Evening Post editorial, which we have se- 
cured permission to reproduce. It represents some 
thoughts of the editor of that publication, George Hor- 
ace Lorimer, which are not inapplicable to the whole 
question of technically trained executives for the Amer- 
ican dye industry. 

In a certain sense, it does not add anything to what 
has been set forth here many times. If the writer does 
not go so far as to state the fairly obvious fact that a 
born “handler of men” without technical training 
would be an unsatisfactory candidate for an executive 
position in the dye industry, he at least recognizes the 
fact that your chemist cannot hope to qualify as an 
executive without a native talent for leadership. 

One could wish that Mr. Lorimer had gone further 
and emphasized the fact that in many cases men of 
the professional class, be they chemists, lawyers or 
what not, constitute the only logical field in which to 
seek for executives. He apparently understands well 
enough that this is true; but it is not likely to be quite 
As it is, he does 
nothing to correct the still popular fallacy that the 


so obvious to most of his readers. 


hard-headed “plain business man,” with his common 
“horse sense” and copy-book maxims, will usually “get 
there.” And, as a matter of fact, he usually will—but 
not as head of a coal-tar dye manufacturing enterprise. 

“‘ad- 
juncts of business”—namely, the bankers, lawyers, etc. 


The men whom Mr. Lorimer regards as the 


—are, sure enough, professional men, and it is from 
among them that the present executives for the Amer- 
ican dye industry were largely drawn. The mystery 
is in why the proper profession, chemistry, was not 
canvassed when these leaders were picked. It may be 
that it was because among “business men” there re- 


mains the deeply-rooted notion, relic of a very dead 
past, that chemists do not and cannot know anything 
of business and business methods. That this is largely 
rot is attested by many leading lights in the industrial 
world to-day. The mental endowments necessary to 
attain the heights in chemistry are at least the equal 
of those observed in any other profession, and it is in- 
conceivable that these men, as a class, do not also aver- 
age as high in the qualities necessary to leadership of 
great industrial enterprises, particularly when those 
enterprises are concerned with the very subject which 
gave them their doctors’ degrees. 

‘With 
pound and clarify under the general title “No Sub- 
stitute”: 


this comment, we will let Mr. Lorimer ex- 


With the amazing material development of this 
country since the Civil War, and more especially per- 
haps in the last generation, has come a marked increase 
in the importance of those professions which are in a 
sense the adjuncts of industry and commerce. Such 
are the chemists, engineers of many varieties, account- 
ants, statisticians, advertising and publicity men, law- 
yers, economists, and in a sense banking itself. Each 
group has grown in numbers and in professional 
standing. 

At a recent convention of one of these groups a 
member who had become wearied of listening to 
speeches which made it appear as if this particular 
profession covered the entire business map went to the 
secretary at the close of the session and said, “At the 
next convention | suggest that you have a paper on 
our profession as a substitute for management.” 

Sad to relate, the secretary took the suggestion seri- 
ously. But there is no substitute for management or 
for the business man. The manager, the chief execu- 
tive, the business enterpriser has many faults. Too 
often he acts upon flimsy and insufficient knowledge. 
He is poorly trained and his ideals are often deplor 
able. Instead of being guided by well-defined, scien- 
tific and long-headed policies, he frequently acts upon 
impulses, and looks for his profits in the bargains of 
the moment instead of well-considered services to the 
community. 

But it is difficult to see how any of the professional 
groups and cults or all of them could take his place. A 
short time ago a man in his ripe forties, who had been 
trained as a lawyer, was made the chief executive of a 
corporation which is among the four or five largest 
and most important in the world. The day after his 
promotion he told one of his assistants to make no ap- 
pointments for him for some weeks to come which 
would in any way interfere with the work which he 
proposed to devote himself to—namely, the taking up 
Who doubts 


that his ability to solve those questions, rather than 


of problems of internal organization. 


any knowledge of law, will spell success for him? 
It was once said that an education has no value ex- 
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cept as it affords ability to know a good man when one 
sees one. But such ability is essentially an individual 
matter and largely independent of education, occupa- 
tion and profession. In a business of any size the head 
of the concern must be engaged mostly with personal 
problems, relieving men of responsibilities, giving it 
to others, shifting men around, finding new ones, get- 
ting rid of a number, and still retaining the spirit of 
co-operation and good-will. Those who know the most 
about it say what common observation indicates: that 
this is a problem the chief executive must face alone. 
Now, if a chemist, a cost accountant, a lawyer or 
any other professional man has this gift of organiza- 
tion and the initiative to do things with an organiza- 
tion when he has once got it, he will soon become a 
substitute for management in the sense that he will 


become the management. Until then he will continue 


to work for a business man. Even the greatest bankers 


and the money kings in the nation’s financial center 
must depend upon finding executives of great outstand- 
ing ability. Vast wealth or financial pre-eminence 
bows before builders, organizers, developers, men like 
Hill and Harriman. 

An experienced vice-president of a considerable en- 
terprise in one city was called to another city to head 
an even larger company in the same line, but one in 
dire straits. A farewell dinner was given him by more 
than a hundred young men from all parts of the coun- 
try who called themselves his boys, because they had 
worked for him at various times. In his speech he said 
he was confident of making a success of any business, 
provided he could draw enough of these young men 
into his organization. Within a year after taking his 
new position he had thrown the red ink out of the win- 
dow. This simply means he had the gift of organiza- 
tion, of getting teamwork. 

Experience does not show that business enterprises 
can be successfully conducted without reposing final 
responsibilities upon one man or at most a very few 
men. ‘These responsibilities in the last analysis have 
to do with human and personal problems, the ability 
to handle which some men are born with and others 
are not, irrespective of subsequent training and occu- 
pation. Improvements in technical and professional 
training will always prove valuable aids to business, 
but that is a far cry from being a substitute for the 
sheer ability which is the vital essence, the indefinable 
spark of business success and progress. 


And we may add, just to keep the balance even, that 
this “sheer ability which is the vital essence . of 
business success and progress” will always prove a 
valuable—and even necessary 





aid to a dye company, 
but that is a far cry from technical and professional 
training. 
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NOBBE HEADS CAMPBELL IMPORT 
DEBARTMENT 

With the organization of its new Import Depart- 
ment, John Campbell & Co., 75 Hudson Street, New 
York City, announces that Paul Nobbe has been placed 
in charge, and that the company is now prepared to 
render dye users double service as manufacturers and 
importers. 

S. 0. C. M. A. CHOOSES WILMOT AS CUSTOMS 
TECHNICAL ADVISER 

The Board of Governors of the Synthetic Organic 
Chemical Manufacturers Association of the U. S. has 
elected H. F. Wilmot as technical adviser to the Asso- 
ciation in matters involving administration of customs 
duties under the present tariff act. 

Mr. Wilmot was president and a director of the 
Tine Tura Laboratories, Brooklyn, N. Y., and has sev- 
ered his connections with that organization in order 
to devote his entire time to his new duties with the 
Association. His office will be Room 1648, Equitable 
Building, 120 Broadway, New York City. 


FERMASOL, NEW DIASTASIC PREPARATION 
OF ANIMAL ORIGIN 

Starch, when acted upon by diastase, is converted 
by a proctss of hydrolysis into a mixture of soluble 
compounds such as soluble starch, dextrine and mal- 
tose-sugar. This fact is of considerable importance 
and has been applied to starches used in the manufac- 
ture of converting of textiles. 

It has long been the practice to treat goods that 
were too stiff from starch in a malt bath, after which 
the starch was found to be soluble and easily washed 
out with warm water. In the earlier days, malt was 
used. But later there was put on tht market a prep- 
aration of vegetable diastase which was more con- 
venient to handle. 

Still more recently a new and specially strong dias- 
tase of animal origin has been introduced which acts 
upon starch in the same manner, rendering it soluble. 
and which, besides the diastasic enzyme, 
other ferments for cleaning the slashed goods. 
article is known as Fermasol. 


contains 
This 


Fermasol is always employed with ordinary (raw) 
water containing a small quantity of common salt 
(four to eight ounces per ten gallons bath liquor). 
Since Fermasol is exceedingly rapid in its action, it is 
particularly well adapted for use in the bleach house 
for the purpose of rendering soluble the starch placed 
upon the warp by the slasher. The removal of this 
starch is desirable, since it forms a more or less water 
proof coating, on the warp threads, and this coating 
prevents the proper penetration of the scouring and 
bleaching liquors. 

Some bleachers remove this starch by a steeping 
operation, which consists of wetting the goods in 
warm water and piling in bins for several hours, dur- 
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ing which time a natural fermentation sets in, and the 
starch becomes soluble and is easily washed out. The 
time of steeping can be very much shortened by run- 
ning the goods in open width through ordinary hot 
water and then through a dilute solution of Fermasol 
at about 130 to 135 deg. Fahr. and allowing the goods 
to lie in a box or bin for approximately fifteen min- 


utes. By the use of a piling machine, the operation 
can be made continuous drawing from the pile, 


through a washer, directly into the kier. 
Destarching is also advisable at times in connection 
with the finishing operation where, by mistake or 
otherwise, the goods have been given too much starch. 
A simple treatment with Fermasol will render the 
starch soluble and which then may be washed out, 
At times, it 
is found that printed goods, when ready for finishing, 


permitting of a refinishing of the goods. 


are very stiff in the blotches as compared with the 
If such are finished, they will give 

The stiffness of the blotch is due 
to the starch of the print color which has not been re- 


rest of the piece. 
an uneven “hand.” 


moved in the soaping or clearing operation, but which 
will readily yield to treatment in a weak, warm solu- 
tion of Fermasol and common salt. After washing in 
warm water and drying these may be finished and will 
yield a uniform finish. 

The pastes used in finishing, and also for print col- 
ors, are made up of starches, dextrines, etc., in various 
proportions. Pastes of similar properties can be made 
from starch, alone, by using a small amount of Fer- 


masol and common salt, thus eliminating the more ex- 


F’ascisti 
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pensive dextrine. In this line of work, the amount of 
Fermasol used, the time and the temperature must be 
closely controlled in order to guarantee consistent re- 
sults in succeeding batches. 

Potato starch, which is largely used in finishing, is 
one that pastes at a rather low temperature, and so 
may be pasted and converted into soluble carbohy- 
It is 
only necessary to add the water, starch and the proper 


drates at the same time by the use of Fermasol. 


amount of Fermasol and common salt and heat to 
about 150 to 155 deg. Fahr. The action is rapid, and 
in a short time the desired gummy consistency is ob- 
tained, after which the paste is heated rapidly to about 
200 deg. Fahr. in order to prevent further action of 
the Fermasol. 

If corn starch is employed, the process is modified 
somewhat, since corn pastes at a temperature so high 
as to prevent the action of the Fermasol. It has been 
found advisable to paste the starch with water and 
common salt first, then to cool down to about 155 deg. 
Fahr. before adding the Fermasol, then, after the de- 
sired consistency has been obtained, heat up rapidly 
to 200 to 212 deg. Fahr. in order to check action. For 
very thick pastes of corn starch (four pounds per gal- 
lon) one part of the Fermasol has to be added before 
pasting up (at 150 deg. Fahr.) and the remaining parts 
after having cooled down again to 185 deg. Fahr. As 
said before, by noting the amounts of Fermasol used, 
the time required to produce the desired consistency 
and the temperature of reaction, duplicate batches can 
be produced. 


Remove Italian Import Duties on Dyes 


and Intermediates 


Many Anticipate Financial and Industrial Improvements by Their Efforts, Declares Sansone—Dye Works 
Reduce Capital—New Chemical Concerns Organize with Swiss and German Backing 
—Demand for Colors Improves 


By RAFFAELE SANSONE 


Genoa, November 8, 1922. 
Special to The Rrporter. 


HE last six weeks were marked by various 
events which may later have considerable in- 
fluence on the future of the Italian dyestuff 
producing industry. Through a decree of October 19 
the following modifications per ton were made effec- 
tive in the customs tariffs: 
Coefficient 
Entrance of 
Customs Majoration 
(lire gold) (lire gold) 
POUND 6s cc diced nich cedars 200 10 
Raw aniline and toluidine (mix- 
ture of isomerides)...... in | ae 10 


Aniline chlorhydrate .......... 200 10 
Unnamed aniline salts......... 300 10 
Unnamed derivatives of aniline 2,500 2 
Unnamed naphthalene deriva- 

ONE Muhce ha xnweratininnnads 2,000 5 
BR RINAIEROS oo ig vo sas Sea SS ea 2.000 5 


Toluidine, dianisidine, ortho and 


A NE ik hich a wus oe 2,000 5 
WN. Zs echaswecewcateecccns 2,500 2 
Phenylene diamine ............ 2.500 2 
PP ROUPRCUIBE 2 ooisie so 5c deco a 2,500 2 
RI. Ree nee ce oh coh ae 2,500 2 
3enzidine derivatives ......... 2,500 2 
Toluidine and toluidine deriva- 

Re in ceca ton cad eea hes 2,500 2 


ec 


Unnamed dianisidine derivatives 2,500 








438 AMERICAN DYESTUFF REPORTER 


Unnamed xylidine derivatives... 2,500 2 
Unnamed phenetidine  deriva- 

eee ee ee eer 2,500 2 
Unnamed anisidine derivatives.. 2,500 2 
PE Fick sky rich soba wns’ 2,500 2 
Alpha and beta naphthol....... 2,000 5) 
Unnamed naphthol and naph- 

thylamine derivatives ....... 2,500 2 
Unnamed carbolic acid deriva- 

NE ain sedan seue sak dines 2,000 5 
Benzaldehyde and derivatives.. 2,500 2 
Unnamed benzol, toluol and xy- 

lene derivatives ............. 2,000 5 


Some color works were compelled by bad business 
to reduce their capital, this being most particularly the 
case with the Societa Italiana Colori Artificiali of 
Milan, which reduced its capital from 5,000,000 lire to 
500,000 lire by reducing the nominal value of the 
shares from 250 lire to 25 lire. While the above was 
taking place a new firm, the Institute Chimico Subal- 
pino, was founded at Turin for the production of inter- 
mediate products, with a capital of 400,000 lire; where- 
as the S. I. A. Pharmaceutical Products Works, also of 
Turin, purchased new large works at Stradella for the 
production of intermediate and complementary prod- 
ucts to those already produced for pharmaceutical and 
technical purposes; and the Sindacato Benzonaftene 
was founded a Milan for conducting an experimental 
production of benzo naphthene, which enterprise will 
be extended in accordance with the industrial success 

* the venture. Needless to say, at the back of most 
of these new manufactures are German and Swiss 





chemists. Some of the intermediates at present used 
in the Italian synthetic industry are obtained from 
works in southern Germany. 

The above further development of the Italian syn- 
thetic chemical industry, which is closely allied with 
color making, is of great importance, especially when 
it fs considered that during the war the first plant for 
producing synthetic phosgene was started at Rumi- 
anca. Oxide of carbon was employed in this instance, 
obtained from liquid carbon dioxide, through the use 
of a special furnace having a high column of coke 
which was rendered incandescent by the direct passage 
of the electric current. 

A concession of 500 tons of benzol can be obtained in 
france from the next deliveries this country will re- 
ceive from Germany on account of war reparation, al- 
though in Italy a certain number of benzol-producing 
concerns were installed during the war. The imports 
of benzol, toluol and xylol, so important in color mak- 
ing, reached 190 tons during the first three months of 
this year. 

A strong movement, organized by the natioualists 
in all parts of Italy, succeeded in placing in power the 
militarists and the liberals; this was accompl shed 
without stopping in any way the activity of the fac- 
tories, or communications, excepting, for a few hours 
only, in the case of Rome. There are many now who 
anticipate marked improvement in the Italian finances 
through the efforts of the Fascisti, besides the re- 
organization of all public services and the settling of 
many questions left unsolved by the preceding min- 
istries—questions that are of vital importance to many 
industries, such as special inducements to foreign in- 


TABLE I 


October 8 to November 8 


Naphthol Yellow 
Auramine 


Orange I] 


PUGPUNG, TRIEE GUE io nok Sos s eae sd bees ok wes 
Nigrosine, soluble in alcohol 
Sulphur Black 


Acid Black 


Direct Black 


Rn NPR Tr 20 say oe ht ny, bs ab ans ee eS 
Methylene Blue 
Direct Blue 
Sulphur Blue 
Malachite Green 
Acid Green 


Direct Green 


Magenta (Fuchsine) Crystals................c0000. 
ET le Scot ba Sh awl le lah 4 Lbs apace 


October 8 November 8 
(lire) 

£0 QOO—65,000 
60 ,O00—7 0,000 
22 J0OO0O—25,000 
28 ,000—35,000 
30 000—38 000 
7,000— 9,750 
30 500—34 500 


(dollars) (dollars ) 


1 ,666—2,708 
2,500—2 916 

916—1,041 
1,166—1,458 
1 ,250—1,582 


291— 395 


1,538—2 500 
2, 307—2,692 

846— 961 
1,076—1,345 
1,153—1,461 


969— 375 








29 500—35,000 
34,000—37.000 
75,000—90 ,000 
24,500—28 000 
33 ,500—37,500 
75,000—90 ,000 
60,000—70,000 
$2 OO0O—54,500 
35, 000—41 500 
70,000—80,000 
50 ,000—75,000 
28,500—33,500 
65,000—80,000 


1,260-—1 437 
1,260—1,458 
1 ,416—1,541 
3,125—3,750 
1 ,020—1,166 
1,3895—1,562 
3,125—3,750 
2,500—2.916 
1 ,750—2 270 
1, 458—1,729 
2,916—3 333 
2,083 —3 ,125 
1,187—1,354 


2,708—3 333 


1,173—1,326 
1,134—1,345 
1, 307—1,423 
2,881—3 461 

943. 4-076 
1,288—1,442 
2 8841— 3 461 
2 30T—2 692 
1,615—2,096 
1 ,3845—1 ,596 
2,692—3 076 
1 ,923—2 ,884 
1 ,096—1,288 


2,500—3 076 
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TABLE I] 


Acpiate Or alaiine., oo. osccwewi cen cdsnswe dlssueesns 
a RRM EOC ee cto Se cn eR hep inicet Bel Ine em a ce 
eR Se SR ooo ke shone e lew seen caea ea 
Ferrous sulphate 
Copper sulphate 
‘Tartaric emetic 
Aniline oil 


WW ste PORMOE MIVCONINE won os ke hiked ensncecies ‘ 
USIRIGUISG 5 os re Ba. cess, sa7aia/a bln hale wa a ree pi een ie 
SRO: EOI oa os es os iw ces cue ae saewdaeeene 
ee ee a rr er ere 
pp we er a ee ee re 
FCG BE, BO NE CU acini ik os oo bn Raha ee keadsa en 
HyGrocniocic acid, 30-21 dep. Be. . oo. ..5.5 005 0e0e0es 
PON IE Nite ee i bah oats On ae ake ohae Aa kamee Mee 
es gg ee ee ee ee ee 
NE: £C4 GRR Ad D oss CU NEE beh SRE LEO PSS eee emawes 
PREM MANOVINE TA Oe NEE AE late 55s va 55s Sica Gia, hs Bw am ia eel 
Dagmeouate OF sama, 32 Mee. Be... 25... 8. cise ewes 
Ce OE I he crerunksnadsas saaleee keene 
Cee. WE III, x6 oe Sasnecadwacindins ceded en 
Se Ns a os Shae cane tae aba dawan dhe 
ee ee tenet Caton ieau wees 
Vemow prusemite Of PORE. ..... 5 cscs sc eee Tesscces 


SCO DEMANDE GE GOMER... ao 5c end needa ctsaceens 


NN WII on ony ne havin decntusa saws cneewaes 
DR OOU MMM sed boy's cides, 4 4 0d arab los d wid. Siw hm etaomtend nae 
Yellow dextrine 
White dextrine 
Farina 


SN es « Sets ck aah eehenmaeaacomban 
Ps te NE Nik Ss ne eds d Cee deaededeaNveeN 
Beta-naphthol 


Industrial castor oil 





vestors, the encouragement of national manufac- 
tures, ete. 


Tur DEMAND FOR COLORS 


A greater activity was noted in the sales of dye- 
stuffs, not only to the wool-dyeing concerns but also 
to the cotton and silk dye works, some of which re- 
ceived very satisfactory orders, in part from the home 
consumers and merchants and in part for exportation. 
\mong the colors demanded were the acid colors, the 
basic colors, the indulines, the sulphur blacks, the 
direct colors such as chrysophenine, diazotizable, direct 
As usual, 
the colors offered from the stocks of war reparation 


browns, direct violets, direct greens, etc. 


products only satisfied in part the needs of the dyers, 
allowing a certain business on the part of the home 
industry, and private importers. 





—October 8 —-~-November 8— 


(lire) (dollars) (lire) (dollars) 
1,600 66 1,600 61 
3,000 125 3,000 115 
5,700 237 5,700 219 
500 20) 500 20 
2,100 87 2,100 80 
12,000 500 12,000 461 
10,000 416 10,000 384 
9.000 375 9,000 346 
3,900 162 3,900 150 
2,100 8% 2,100 80 
20,000 832 20,000 769 
12,000 500 12,000 461 
2,220 92 2,200 84 
300 12 300 11 
11,000 458 7,500 288 
4,000 166 t,000 153 
1,000 4] 1,000 38 
1.450 60 1,450 55 
380 15 380 14 
3,200 ldo 3,200 123 
1,500 18% 4,000 153 
900 37 909 34 
3,000 125 2,950 113 
20,000 $32 22,000 846 
12,000 500 12,000 500 
2.000 82 2.100 80 
1.000 4] 1,000 38 
2 200 9] 2,800 10% 
7,000 291 7,000 269 
3,900 162 3,700 142 
3,900 162 3,950 151 
3,000 125 2,700 103 
[200 ~ 300 8,000 30% 
22. 000 916 23,000 884 
18,000 750 19,000 730 
6,000 250 6,500 250 





Prices oF CoAL-TAar Dyers 


Table I, 


per ton in lire and dollars, show the difference in the 


The quotations of war reparation dyes in 


dollar and lira prices at the moment of writing, in 
comparison with the prices prevailing on October 8 
(the dyes being delivered in kegs from 25 to 50 kilos). 

Through dispositions issued by the Fascisti minis- 
try, the importation of coloring matters and of their 
intermediates, prohibited by a decree of June 3, 1921, 
has now been rendered absolutely free by another de- 
cree published November 2. 


Morpants, ASSISTANTS, DyYEHOUSE PRropUCTS 


With such products as caustic soda, carbonate of 
soda, bichromate of potash, sulphate of soda, silicate 
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of soda, acetic acid, sulphuric acid, bisulphate of soda, 
etc., a certain increase in the demand was noted, owing 
to the activity of the different dyehouses, print works 
and bleacheries. 

Some of the lira and dollar quotations are given, per 
ton at Milan, in Table II. 


PRIVATE DYEHOUSE QUOTATIONS 


Some private quotations for dyestufis at Genoa were 
as follows per kilo, showing how these competed 
against the war reparation products: Direct Black, 32 
to 35 lire; Nigrosine crystals, 26 to 30 lire; Chrome 
Black in powder, 34.50 to 35.50 lire; Direct Green, 49 
to 54 lire; liquid Fustic extract, 7 to 7.50 lire; Logwood 


x 


extract, 7 to 7.50 lire; Hematine crystals, 8 to 8.50 lire. 


BIG YEAR EXPECTED FOR UNITED STATES 
TEXTILES 


American manufacturers are evidently preparing for 
an exceptionally busy season both in their domestic 
industries and the export trade. In fact, says the 
Trade Record of the National City Bank of New 
York, they are in many cases doubling their importa- 


tion of raw material as compared with conditions a 
year ago, while on the export side manufactures are 
the one group of articles which shows an increase it: 
exportation while other groups show a decline. Man- 
ufactures exported in the month of August, the latest 
month for which we have official figures in this detail, 
showed an increase of 15 per cent in value when com- 
pared with the same month of last year, while the 
other articles exported showed a reduction of over 33 
per cent in value in the same period. The few figures 
thus far received on September exports indicate that 
the record of that month will also show a heavy fal! 
in exports of non-manufactured material, and probably 
an increase in manufactures exported. 

All of the textile materials show increases. Cotton, 0* 
which we import constantly increasing quantities despite 
the fact that we produce two-thirds of the world’s crop, 
totaled 7,500,000 pounds in August, 1922, against less 
than 3,000,000 in August, 1921; wool 34,000,000 pounds 
against 16,000,000, while raw silk shows a slight increase 
in quantity despite the fact that the price of August, 1922, 
imports was $7.14 per pound against only $5.42 per 
pound in the same month of last year. 

Practically all of the other material for use in manu- 
facturing show increases and these include lumber, 
cabinet woods, pulp wood, wood pulp, paper stock, 
iron ore, pig iron, lead, zinc, aluminum, asbestos and 
sulphur ore and, in a considerable proportion of these 
articles, as in those already enumerated, the quantity 
imported in August of the current year is double that 
of the same month of 1921. 


FAST FABRICS 


Laundry owners are familiar with the efforts that 
are being made through the various associations to 
effect a co-operative spirit between the laundry and 
the textile industries. Not only in the matter of the 
fabric itself, but also in the matter of the fastness of 
colors, are laundries deeply interested. 

N. Erlanger, Blumgart & Co., of New York, are fur- 
nishing a wash fabric, under the trade name of “Ever- 
fast,” which is sold under a guarantee that these goods 
are absolutely fast color. The company goes further 
than this and authorizes the dealer, when selling the 
Everfast wash fabrics to make “this same guarantee 
to the customer, refunding the money not only for 
every yard of Everfast which for any reason does not 
hold its color, but also the cost of making the gar- 
ment.” 


In the announcements of the company it is stated 
that the Everfast suiting is a mercerized wash fabric. 
thirty-six inches wide, guaranteed absolutely fast to 
soap and boiling, fast to sun and weather, fast to per- 
spiration and uric acid, fast to everything it encounters 
as a dress, blouse or suit fabric, and that “even under 
the most severe conditions of wear, washing and 
weather, the original color will-last as long as the cloth 
itself.” A color chart is issued showing a number of 
colors, suc has pink, light blue, pongee, helio, Nile, 
coral, dark pink, middy, green, black, etc., also con- 
taining some samples of this goods (and of some other 
similar goods) both before and after boiling in wash- 
ing soda for fifteen minutes. The purchaser is re- 
quested to secure a sample of the goods, boil it with 
washing soda or the strongest laundry soap possible 
to secure, then expose it to sun or rain for days, and 
put it to any other test desired. A return of money 
paid is given for any piece that does not remain abso- 
lutely fast in color. 


The goods is made in suiting, gingham, Hebrides 
and Poplin. 








CLASSIFIED 








BACK NUMBERS OF DYER & CALICO PRINTER 
AND TEXTILE COLORIST WANTED 





The Lowell Textile School is short of the following 
issues of the above periodicals: Dyer & Calico Printer 
—January 1, February 1, March 1, April 1, May 1, 
June 1, July 1, 1916; also May 1, 1920. Textile Colorist 
January, 1920. If any of our readers have copies of 
these journals which they can spare, please communi- 
cate directly with Prof. L. A. Olney, Lowell Textile 
School, Lowell, Mass. 








Good opportunity with large dyestuff manufacturer 
for young man with experience in the laboratory of 
print works.or in printing laboratory of a dyestuff 
concern. State age, experience and salary required. 
Address Box 215, care of the AMERICAN DyesturFr RE- 
PORTER. 
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AMERICAN DYESTUFF 


Established 1895 


BOSSON & LANE 


Manufacturers of 


The Original 


BLEACHING OIL 


for boiling out Cotton, to produce a foundation 
for a Pure White 


High Grade Sulphonated and Saponified 


CASTOR OIL PRODUCTS 
Para Soap Oil 


Solvents and Assistants for 
cleaning all Textiles 


B & L Bleachers’ Bluings 
and Tints 


Works and Ofice, ATLANTIC, MASS. 





AGAIN AVAILABLE 
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I. LEVINSTEIN & CO. 


INCORPORATED 


281-5 Franklin Street 


Boston, Mass. 


offer a 

full line of 
American made 
and 


British made 


DYESTUFFS 


They represent 
British Dyestuffs Corporation, Ltd. 


Manchester, England 
They are introducing to this country 
DUROPRENE VELVONA 


An acid and alkali proof varnish A new inert base and filler 





—WHITTAKER’S- BOOK —— 
"The Testing of Dyestuffs in the Laboratory 


f i ‘HE eighth importation of this newest and most popular work by Mr. Whittaker 
has arrived and back orders are now being filled. We have a small surplus 
which are available for immediate shipmeat to those who act promptly. 


“The Testing of Dyestuffs in the Laboratory” presents in condensed form the 
results of over twenty years’ practical experience. It deals in general with the dye- 
stuff testing laboratory and its functions and in particular with methods for the 
testing and evaluation of the different types of dyestuff, including the natural colors. 
Every dye chemist should order his copy NOW to insure early delivery. 


PRICE $4.50, POSTAGE PAID 


HOWES PUBLISHING COMPANY 


4109 Woolworth Building 


NEW YORK CITY 
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IRON FILINGS 
IRON DUST 


FOR CHEMICAL PURPOSES 


A concern located in New England, which 
is in a position to supply large quantities of 
the above materials, is anxious to get in 





who use them in their processes. Dealers’ 
inquiries will also be welcome. Screenings 
to special specifications can be made where 


touch with dyestuff or other manufacturers | 
volume of business warrants. 


Please communicate with / | 
4109 Woolworth Bldg. New York City i 
| 
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When the Seals Come, 


Buy Them 


LITTLE before Christmas, you will be offered 
some Christmas Seals. Keep them and use 
them on envelopes and packages. Send a check or 
money order to cover the small sum they cost. 
When you do this, you help in the fight against 
tuberculosis. You help save human lives. Your 
help goes where help is most needed 
—to the house that is clouded with 
the threat of death. When the seals 


come, buy them. 


Stamp Out Tuberculosis FOR HEALTH 
with Christmas Seals 


THE NATIONAL, STATE, AND LOCAL TUBERCULOSIS 
ASSOCIATIONS OF THE UNITED STATES 
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THE SUN 


is the greatest chemist in all the universe, and just as eons ago it instilled 

into vegetation the elements we now withdraw for the production of color 

from coal, so is it endowed with the power of destroying these selfsame 

colors. To the ingenuity of man falls the task of combating this, and as 

a result of the endeavors of the chemist the famous series known as the 
NEWPORT ANTHRENES 

has been developed. 


Of these the following types are now on the market: 


Newport Anthrene Blue RS Newport Anthrene Yellow G 
Newport Anthrene Blue GC Newport Anthrene Brown BB 
Newport Anthrene Blue GCD Newport Anthrene Green B 
Newport Anthrene Blue BSP Newport Anthrene Jade Green 
Newport Anthrene Blue BCS Newport Anthrene Black B 


NEWPORT CHEMICAL WORKS, Inc. 
PASSAIC, NEW JERSEY 


Branch Sales Offices 


BOSTON, MASS PHILADELPHIA, PA. 
PROVIDENCE, R. I. GREENSBORO, N. C. CHICAGO, ILL. 
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